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Note :

Question No. 7 is.compulsory. Answer any four from

" the remaining questions 1 to 6. No Calculators are

allowed.

1. (a)

AST-1

Cancer is present in 22% of a population
and is not present in the remaining 78%.
An imperfect clinical test successfully
detects the disease and with probability 0.70.
Thus if a person has the disease in the
serious form, the probability is 0.70 that the
test will be positive and it is 0.30 if the test is
negative. Moreover among the unaffected
persons, the probability that the test will be
positive is 0.05. 4+2=6
(i) A person selected at random from the
population is given the test and the
result is positive. What is the
probability that this person has
cancer ?

(ii) What is the probability that the test
correctly detects cancer ?
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(b)
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Identify the population and parameter of

interest in each of the following. In each

case check whether the population is finite
or infinite.

(i)  Anoil company wants to know which
of its service stations are working for
24 hours.

(ii) An agricultural firm wants to study
the yield of mango during the year
2006-2010.

(iii) An agency wants of find out the rate
of literacy in U.P. from 2007 onwards.

(iv) A firm wants to know the mean
income of families in a particular
locality.

In an agricultural experiment to determine
the effects of a particular insecticide , a field
was planted with corn. Half of the plants
were sprayed with the insecticide , and half
were not sprayed with it. Several weeks
later, a random sample of 200 sprayed
plants was selected and a random sample
of 200 unsprayed plants was selected. The
number of healthy plants in each sample
was as follows :

Sprayed | Unsprayed
Healthy 121 109
Unhealthy 79 91
200 © 200

If the significance level is set at 0.05, does
the evidence indicate that a higher
proportion of sprayed than of unsprayed
plants was healthy? You may like to use
the values given at the end of the question

paper.



(b)

The total scores X obtained by 50 students
in psychology test of 100 marks are given
below : 1+3+1+1=6

80

90 | 85 | 55 | 40 | 50 [ 40| 95 | 81 | 82

75

70 | 80 | 40 | 10 | 55 | 30| 80 | 82 | 72

27

95 120 | 30 |8 |10 {40 23 | 75 | 60

50

30 | 10 | 10 | 90 | 15 { 20| 40 [ 70 | 65

45

50 | 40 | 10 | 90 | 20 | 25| 42 | 70 | 70
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a)

(i) Is the random variable X = score of a
student, discrete or continuous ?
What are the minimum and
maximum scores ?

(if) Draw a frequency distribution.

(i) What percentage of students scored
above the pass marks of 50 ?

(iv) How many of the students score
between 50 and 80 ?

Using a sample data on height (h) and 6

weight (w) of 25 persons , the best linear

regression fit was found to be w = 9+0.4h

(height in centimetres and weight in Kgs).

The sample mean and variance of heights

are 165 and 200; and those of weights are

75 and 40 respectively.

()  Find the best linear fit of height based
on weight for the above data.

(i) What is your prediction for a person’s
height whose weight is 68 kgs ?
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(b)
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The check up times of 200 patients at an
eye clinic had a mean of 10 minutes and
standard deviation of 2 minutes. Find the
95 % confidence interval for the mean check
up time. What is the 95% lower confidence
limit for the mean check up time ? From this
information can you say that the check up
time of almost every patient is less than 16

minutes ?

A chemical firm wants to determine how
four catalysts differ in yield. The firm runs
the experiment in eight of -its plants type.
In each plant , the yield is measured with
each catalyst. The yield (in quintals) are as

follows :
Plant Catalyst

1 2 3 4
A 2 1 2 4
B 3 2 1 3
C 1 3 3 1
D 5 4 3 2
E 1 2 4 3
F 2 1 1 2
G 4 3 4 2
H 3 1 4 3

Perform an ANOVA and comment whether

‘yield due to a particular catalyst is

significant or not at 5% level of significance.
[ You may like to use the values given at the
end of the question paper.]
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(b) An incomplete frequency distribution is 3
given as follows :

C.L Frequency
10-20 12
20-30 30
30-40 ?
40-50 65
50-60 ?
60-70 25
70-80 18

Given that the median value of 200
observations is 46 , determine the missing
~ frequencies using the median formula.

5. (a) Thesales figure of a textile company is given

below. Compute the moving averages for >
the length of 4.
- Day Sales
1 230
2 200
3 250
4 300
5 200
6 225
7 400
8 450
9 415
10 420
11 500
12 300
13 400
14 300
15 315
(b) A die is roled 1200 times with the following 5
results : :
No.thatcomesup| T [ 2 [ 3 [ 4[5 6
Frequency 1951289202]242]163][109
5 P.T.O.
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Test if the die is unbiased at 5% level of
significance. [ you may like to use the values
given at end.]

6. (a) The mean weekly sales of soap bars in 3

different departmental stores was 146.3 bars
per store. After an advertising campaign the
mean weekly sales in 22 stores for a typical
week increased to 153.7 and showed a
standard deviation of 17.2. Was the
advertising campaign successful at 5% level
of significance. [ you may like to use the
values given at end.]

(b) A Beer Company wants to determine the
mean weight of a can of its beer. It takes a
random sample of 80 such cans (from
several thousand cans in its warehouse) and
finds that the mean weight is 31.15 ounces
and the standard deviation is 0.08 ounce. 2+1=3
(i) Compute a 95% confidence interval

for the mean weight of the cans in the
firm warehouse.

(i) Is your answer to (i) based on the
assumption that the weights of the
cans of beer in the warehouse are
normally distributed ? Why or why
not ?

(c) Cite two situations where stratified 4
sampling is appropriate. Describe two
advantages of stratified samplings.
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7.  State whether the following statements are

correct or not. Give brief justification.

()

(b) -

Mean and standard deviation of Poisson
distribution are equal.

If A and B are disjoint events with positive
probabilities , then they are independent.
ANOVA is a tool for testing equality of

variances.

If LCL and UCL are the control limits on
an x - chart for a process, then (UCL-LCL)/

6 is an estimate of the process standard
deviation. '

Population is stratified based on the
different variation of the segments
constituting the population.

10

Some values of use, if required

X’ value

F - values at
5% level of t - values normal values
significance

X’5,005 = 11.07(F3 7 = 435 |t 005 = 721 |P(Z <~0.02) = 0.492

X26' 0.0 = 1259 F3} 21 = 307 tzz/ 0.05 = 1.7171) (Z 5002) = 0508

X'4,005 = 948 [Fy 5 = 2.49(t ;; 05 = 1.796

AST-1
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TTEE.-1

TS SUTY ehTdehn
LE IR
fegsr, 2011
(TTETITR AIHH )
TUHE.-1 : Wil deteh

g ;2 que ' fFHTT 3% : 50

AT :  F97 G 7 FE €D §1 FT Gem1 06 7 F fret
T 597 FIoq | FAFere) B FIT F FT 3AfT Te
g "
1. (a) 22% vl & FW T &R A9 78% = FW
T ¥ 1 T 1l Frefrene Sife wwemyde I
T Tq SR T IR TS Wi 0.70 ¥ 1 39
TR, A e F AT W w9 TR R @ e
witsifed B sHet Wifgskar 0.70 ® @R ¥
Tfea & Tt Wiywar 030 §1 9% o7,
Fyvfaa =afedl § e & difafea 8t =t
Wifgshar 0.05 ¥ 4+2=6
() wAfe & & =fm | Ig=T T
Site @t Wt ¥ ok wfom wifsfea arn
ST R | SR 991 WifaeRan ® i st @)
FWR? '
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(b)

2. (a)
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(i) SR FN WRawa ® fF o A Fm oW
& €9 | A1 IS ST § ?

frafefan s@w o wufie sk -y =

A ST YA HIHS § W™ sifee fs gafe

wfha & = 7

() T 9o A g S A § o S
HF T Y RIF 24 e FH @

() T FU-wH T 2006 | 2010 ¥ R\
A Y YR HT 1e7FT H ARt
(i) TH T 2007 F o€ § IW-T_W |
TT&TAT T HT Tl ST =t B
(iv) TH wH & faime geee § ofEn wi
HIeT ST ST =Rt §1
fordit fafire wierers & guml =) fuifa @
% fou Hfy-eeh walm fean T su% sita
Tsh ©d § 9ah1 R T | 38 el ) Hremmes
1 fSgehmE fohan mon iR o1 diell W foswm
T for 1 T $T gwwE 91, 200 foewE a1
3R 200 for fogarma ames W9 wrg=san 9% M
Yok wfoest H T didl &) den frerer
of

fogwm fore| fo fogem

g 9 dig
Reepeg 121 109
Ty 79 91

200 200
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s el ®R 0,05 % Fruif & 4 o g 3
fo5 for foserma are 9l =it gom o fogam T 99
% T TF I STUTT SART © | 379 99 95 % 31 1

& T GRON T YA R T
(b) 50 ferenfefai grr wAifaT™ =t TheT & 1005 9
. : 1+3+1+1=6
. T F& 3% X 19 g ¥
80 | 90 | 85 | 55 40 | 50 |40 95 | 81 ] 82
75 | 70 | 80 | 40 | 10 | 55.| 30 | 80 | 82 | 72
27 | 95 | 20 | 30 | 85 | 40 | 40 | 23 | 75 | 60
50 | 30 | 10 | 10 | 90 | 15 | 20 | 40 | 70 | 65
45 [ 50 | 40 | 10 | 90 | 20 | 25| 42 | 70 | 70
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() = faEnefi =1 agfea® =) X -3i® TEad
%mw7waﬂ?a¢ﬁ1ﬁqmw
2

(i) SRR ST R

(iii) Forem witrera ferenfeiadi 3 3wiivl @9 % foq
aiframd 50 STl | TR 37 I feru ?

(iv) fowam foenféfan 3 50 ol 80 & <iter 3%
T {2

25 =fFA F ] (h) IR a9 (w) & e 6

RS 1 JAN FW TY éw%ﬁwwm
fihe w = 9+0.4h (%5 A.H1. § IR o5F fomum
#) aran T | wfaey! "re SR e YR 165
3R 200 ¥ 3R == Hmwr: 75 3w 40 R
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(i) FR fEu 1T o7 * fou asm R enenfa
FE 1 F3an e fhe w9 wifsa )

(i) 68 foF oS AT SRR & g & day o

STTYehT YTIfert o1 ¥ 2

(b) TF 3@ & e | 200 IR = g &
g9 &1 |16 10 fie iR ame fawes 2 fae
T e S 9 w95 % favaear Sfave
I T T e g9 & fou 95 % e
favaem f w=n €7 F W g A
gard ¥ 5 T Aefl it SiTe 1 ST S5 16
eI wa?

4. (a) TUF WA H wH g% i won aed @ e
fore TR oK SO ¥ FEG § SR o £
TH 3T 3713 Wl TR 36T AT el | Y
THR & N9 H, TAF SSH a0 HHS T A7
e 1 FEe (faee o) g @1

m m
1 2 3 4

A 2 1 2 4

B 3 2 1 3

C 1 3 3 1

D S 4 3 2

E 1 2 4 3

F 2 1 1 2

G 4 3 4 2

H -3 1 4 3
ANOVA TR 513 3R fewoht sifsw fw
fafere I9F & FRU wES 5% Trefwar T W

e WA | (39 U UF F o7 H @
aifeert &1 9 w5 ged §1)
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(b) wawf(m)mdaﬁ%ﬁmw%: 3

- | SEwar

10-20 12

20-30 30

30-40 ?

40-50 65

50-60 ?

60-70 25

70-80 18 \
Tz T ® 16 200 Neron 1 wifeaent 7 46 B, wiftaen
HHS I TANT I G T TR q15U |

5. (1) ivEmeT R AR FamsAfe s
TR T 4 % fou ime siaa viewfea

FfT

f= s
1 230
2 200
3 250
1 300
5 200
6 225
7 400
8 450
9 415
10 420
11 500
12 300
13- 400
14 300
15 315
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(b) e U1 R 1200 SR Fret S § IR Frfofem 5
9o T B ®

MAHE.| 1 |2 3]4(5]|6
FARATET 195 289|202 |242{163 (109

GﬁaﬁﬁmﬁtﬁwS% TefRar TR W ARG ® @
e (o1 ofa § fEu 7T AET 1 En W OEERd §1)

6. (a) fafm feuddee ©X § gy # fefeai /1 3
e e faset 146.3 ffwal wfd ©R R
oo yeR ¥ s fafie gae ¥ 22 ¥R A
e ATfees forsht sieet 153.7 8 T SR AES
forere 17.2 @I 341 5% ieferal «) W fagr=
JIR 9% @2 (3 ia § fgu wu 9\ #\
T A §)
(b) Tk SIER H TR R F fessll w1 "
e Fruffia e Tt €1 3 79 Tiem § W@
&R fesall # @ 80 R & fesdl arg=san ot
2 3 Uit & foF SR WA I5H 31.15 AR
i e faereT 0.08 TS ¥ 2+1=3
d) @4 % Tiem & fesi & e a5 % fou
95% ferverezmn siaue IRefea s

(i) T SR (i) F TN TH EITAA W
amuTfia € &% Tiem & &R & =l =
T TG sifeg ®7 N AR
T8l ?
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(c) el feaftrer o vl WA Wi wafam. 4
&1 Wia g & <) onil @ g wif )

7. SaRy frfofad wuw w@t € a1 &) s sww 10

(a) S A AR I forae woE AR §)

(b) 3R A 3R B vIHF Wiaewasl areh sTegE
T €, 79 & e ¥

(c) ANOVA J&RUT &} W51 1 GO F Fi
SICE R TR

(d) IRCLCL R UCL wp & o x = o= i
|l }, 99 (UCL-LCL)/6 W9 A frered

T SR T
() WERE & s 9 Tl & fafy= g W
3muIRa e w@fa o &1
S AA ST T 179 SRRd 987 W R 9 §
P 5% weferer T }
X HM t-am TEERT HH
® F-um

X25, 0.05 = 1107 F3’7 = 435 tZl, 0.05 = 721 P (Z 5—002) = 0492
x'6,005 = 1259|F 3 51 = 3.07]t 5 405 = 1.717|P (Z <0.02) = 0.508
X4,005 = 948 |Fy7 2 = 249t 1, g5 = 1.796
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