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SECTION "A"
[0Q xl : 10 marks]

For a symmetric distribution
coincide.

measures peakedness and flatness of data
distribution in the middle part.

3. The set of all possible outcomes of a random experiment is called

4. Two or more events are said to be events ifoccurrence
of any one of them excludes the occurrence of all other events in the same experiment.

The total number of possible samples of size 2 that can be drawn from a population
containing 5 units if simple random sampling with replacement is performed is

6 If the probability distribution of a random variable X is modeled as B(5, 0.24), then V(X)

7. The points of inflexion of N(trr, o2) distribution lies at

For testing Ho: lt : 4.25, for N (p, L.22) population, the value of test statistic, if mean
from a sample of l5 records is observed to be 4.1 is

9. The value of correlation coefficient lies between and

10. If of simple regression model between X
un 2o/o o{varialion in y is explained by X
and remainingS% of variation is caused by other factors not mentioned in the regression
model.

SECTION "B"
[0Q xl = l0 marks]

5

and

8.

Which of the following is true?

(i) P(BlA) + P(861 :1
(iii) P(BIA) + P(BIA) = r

(ii) P(81,.{-) + P(BIA) = 1,

(iv) P(BlA) + r(861 - 1

ll.



t2

t3

14.

l5

17.

18.

IfXis
Fx@)

random variable then P(X < x) is a non-decreasing function of X. It is denoted by
and is called

(i) probability mass function
(iii) probability distribution function

(ii) probability density function
(iv) cumulative distribution function

,"11,1ffi *:tHff [m:ffi,h:o.:,;?'n"

i:l??:l"J ";ffil;, 
j:il ffi'#1 

on pop u'Iati on

(i) Normal distribution (ii) t - distribution
(iii) F - distribution (iv) chi-square distribution

theorem states that if sample size is sufficiently

(i) Binomial distribution
(i ii) Hypergeometric distribution

(ii) Poisson distribution
(iv) Normal distribution

has normal distribution.

(ii) Central limit theorem
(iv) Multiplication theorem

(ii) confidence level
(iv) confidence interval

large then for any statistic 't'

(i) Baye's theorem
(iii) Chebyshev's theorem

t-E(t)
,/v (t) '

16. In construction of confidence interval 1 - cr is called
(i) level of significance
(iii) confidence limit

(i) P(v > 11.s) (ii) P(v > 11.s) (iii) P(r < n.s) (iv) P(Y < 12.s)

19. type of correlation is exhibited by scatter plot shown
below. 

v

)(

(i) strong positive
(iii) weak positive

(ii) strong negative
(iv) weak negative

A sample statistic't' is said to be
population if E(t) = g.

for parameter 0 of

(i) consistent (ii) sufficient (iii) unbiased (iv) efficient

Let v be normal approximation of binomial random variable X, then p(x > LZ):

The regression line of Y on X is given by Y = 29 + 0.67X. If observed value for y when
X : l0 is 34, then error in estimation is

20

(i) 1.7 (ii) - 1.7 (iii) 2e (iv) 0.67
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SECTION ''C''

[3Q, 7 =21marks]

What is range and coefficient of the range in a data set? What the range and coefficient of
the range indicates in a data set? [3+4]
Spider can cause small growths, called'galls', on the leaves of trees. The number of galls

found on 45 leaves of a tree are given below-
5 19214 17 100 61 3 3115391627 48

51 69 32 1 25 sl 22 28 29 73 14 23 9 2 0

t 37 319s 10247 89 1 2 5033220 75
:(a) Construct stem-and-leaf plot of above data.

(b) Use the stem-and-leaf plot created in part (a) to arrange data in order.

(c) Classify data into a grouped frequency distribution with class interval of 10.

(d) Use the groupej frequency distribution created in part (c) to draw histogram and state

. whether-the ndhberbf galls produced on leaves of trees by spider follow normal
distribution

2. (a) A class consists of seven boys and nine girls. Two different students are chosen atr

random. Let A be even the first selected student is a girl and B be event that second

selected student is a girl. Find (i) P(B lA),(ii) P(81.4).
(b) At a *2 science college 60% of students are of Physics stream and 40oh are of Biology

stream. Mathematics is compulsory to all Physics students and for Biology students it is
optional, however, 75% ofBiology students take Mathematics as an additional course. A
student in the college is randomly selected, find probability that he/she is studying
Mathematics. If the student is known to take Mathematics, find probability that he/she is

To draw inference on means of two normal populations in which cases are Z-test used

and in which cases are t-test used? Elaborate it. [3+4]
30 micrograms of vitamin Bl2 were given intramuscularly every fourth week to six
patients of pernicious anaemia during periods of remission. The results are given below,
Do the data indicate real improvement in haemoglobin level?

t J

Individual
No.

Haemoglobin g,o/o

Before Therapy After 3 months therapy
I 12.2 13.0

2 t 1.3 13.4

J t4.7 16.0

4 tt.4 13.6

5 I l.s 14.0

6 12.7 13.8

Also construct9lo/o confidence interval for actualdifference in mean haemoglobin level
before and after the therapy

\



OR
As part of an industrial training program, some trainees are instructed by Method A,
which is straight computer-based instruction, and some are instructed by Method B,

, , which also involves the personal attention of an instructor. If random samples of size l0
aie taken from large groups of trainees instructed by each of these trvo mlthods and the

scores which they obtained in an appropriate achievement test are

Method A : 7 l, 7 5, 65, 69, 73, 66, 68, 7 t, 7 4, 68

Ivlethod B: 72, 77, 84, 78, 69, 70, 77, 73, 65, 7 5

Use.the 0.05 level of significance to test the claim that method B is mgre effective.
Assume that the populations sampled can be hpproximated closely with normal
distributions having the same variance.

Also constructg5o/o confidence interval for difference in means of two industrial training
programs Method A and Method B. Assume that the populations sampled cari'be

approximated closely with normal distributions having the same variance. : '

.l' ,,.
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SECTIO}L'D

1oq r7E-z+ r*tr1

Following data relate to a study of increment/ decrement of blood sugar of 237 persons

due to a kind of mushroom.

\
i..'

1.

Calculate the mean and standard deviation
mushroom.

change in blood sugar due to the

6.

5. The probability distribution of a random variables is given by

x -3 6 9

p(x) U6 % v3
Find: (i) E(x)

(ii) E(x2)
(iii) E(3x + 4)

It is observed that in a hospital out of 80 births one is the case of twins. Calculate the

probability of 2 or more twins on a day when 30 births occur by using binomial
distribution

A hospital has an average of 4 emergency calls in l0 minutes interval. Assuming number

of emergency calls in the hospital to follow Poisson distribution, calculate the probability
that there are atthe most 7 emergency calls in the interval of 20 minutes.

The weights of eggs of Penguins is modeled by X - N(85.0, 0.36). The eggs are classified
as large, medium or small, where a large egg weighs 90.0 grams or more. What
percentage of eggs are classified as large? lf 25% of eggs are classified as small, what is
the maximum weight of a small egg?

8.

20 to 30 30 to
40

40 to 50-10 to 0 01o 10 l0 to 20Change in blood sugar

87 3l 2719, 24 49No. of persons

{

7.



9

AUG 1 ? 2010

Hydrocarbon level and purity of air are measured at 5 different locations with following
results-

Hydrocarbon Level/ x 0.99 1.02 l.l5 r.29 1.46

Purity (%)lV 90.01 89.05 el.+3 93.74 96.73

(a) Develop a regression line to model relationship between purity of air and

hydrocarbon level.
(b) Estimate the purity of air at a location where hydrocarbon level is 1.5.

OR
Thestudyofasetofl0paireddataon(X,Y)givefollowingresults:f,x:l5,Xy:30,
Z*' : 55,Lyz :226 and X xy : I 10.

(a) Find correlation coefficient between X and Y.
(b) Develop a regression line to model a relationship between X and Y.

SECTION ''E''

[5Q r 2:10 marks]

10. The box-and-whisker plots of three data distributions are shown below-

--{::rc*
Explain nature of the three data distributions, mentioning relationship among l't quartile,
3'd quartile and median of individual distribution.

An importer is offered a shipment of machine tools for Rs. 140,000. The probabilities
that he will be able to sell them for Rs. 180,000, Rs. 170,000 or Rs. 150,000 arc 0.32,
0.55,0.23 respectively. What is the expected gross profit of the importer?

A discrete random variable X has binomial distribution with mean 6 and variance 2. Find
P(5 < X <7).

13. A nutritionist wants to study mean amount of calorie intake required for rabbits per week.
The standard deviation of actual amount of calorie for rabbits per week is known to be

0.3. Find the sample size required for the study, if maximum error is not to exceed 3 gm.

14. Write a note on two types of errors in test of hypothesis

ll

12.
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TablefV Percentage Poirtts of the tDisribution

g o.4o ozs o'10 0.05 0.025 0.0I 0.005 0.002, 0.001 0.000s

0.325 1.000 3.028 6.314 r2.7M 31.821 '63'65'.1 127.32 318'31 636'62

n 0.289 0.816 1.886 2.920 4.303 6.96s 9.9?5 14.089 23.326 31.598

J o.n1 0.?65 1.638 2'353 3.182 4.541 . 5'M1 7.453 10.213 12.92+

4 o.Z7t 0.741 1.533 2.132 2.1'.16 3.747 4.604 s.598 1.r73 8.610

0267 o.ln t.416 2'015 2.57L 3,365 4.03? 4J71 5.893 6.869

6 0265 0J18 1.440 1.943 2.47 3,143 3iw 4.31't 5.208 5.959

1 0.263 0J11 1.415 l'895 2.365 2.998 3.499 4.0?g 4185 5,408

0.262 0J06 7'397 1'860 2.306 2.896 3.355 3.833 4.501 5.041

2.262 2.821 3.250 3.690 4297 4:181

5

8

9 0.261 0J03 1.383 1.833
2,228 23@ 3.169 3.581 4.144 4'587

10 0.260 0.?00 L.372 1.812

2.201 2.718 3,106 3.49'7 4.02s 4-43-l

11 0.260 0,691 1.363 l:196
z.r'tg 2.681 3'055 !.428 3.930 4.318

72 0.259 0.695 1.356 L:182
2.160 2.650 ' 3.012 3i72 3.352 42Zt

13 0.259 0.694 1.350 r:l7r
2)45 2.624 2-977 3.326 3.787 4.140

t4 0.2s8 0.6v2 t.34s 1.761
2.r3L 2.602 2.947 3.286 3X33 4.U3

15 0.258 0.691 1.341 1.753

2.120 2.583 2'92t 3.252 3.686 4.015

16 0.258 0.690 l.??7 l:146

t7 0.257 0.689 L.333 1.740 2.110 2.567 ,
2.898 3,222 3,&6 3.965

18 0.257 0.688 1.330 1.134 z.LOl 2.552 2.818 .3.197 3.610 3.922

19 0.257 0.688 1,328 1.129 2.093 2.5?9 ?.861 3.1'14 3.579 3'883

20 0:257 0.68? 1.325 13?5 2.086 2.528; 2'V5 3.153 3.552 3.850

2l 0.257 0.686 1.321 1.721 2.080 2,518' 2'831 3.135 3.5n 3.819

a.l a.256 0.686 L.321 r.7t1 2.014 2.508 2.819 3.119 3.505 3.792.

23 a.256 0.685 1,319 1'7t4 2,069 2.500 2.897 3.104 3.485 3.761

u 0.256 0.685 1.318 1'711 2,064 2.492 2;191 3.091 1.467 3J45

25 0.2s6 0.684 I.316 1J08 2.060 2.485 238'l 3.0?8 3.450 3:t?5

26 0.?56 0,684 1.315 t'706 2,056 2.479 2:179 3.06't 3.435 3.707

n 0256 0.684 1.314 ti03 2.052 2.473 2371 3.0s7 3.421 3.690

28 0.256 0.683 1.313 1'701 2.M8 2-461' 2:t63 ,w 3.408 3.614

29 0.2s6 0.683 1.311 1.699 2.A45 2r';62 2'156 3.038 3,396 3.659

30 0.256 0.683 1.310 1.697 2.M2 2'457 2350 3.030 3.38s 3.646

40 0.255 0.681 1.303 1'684 z.An 2.423 2'744 2.911 3,3V1 3.551

0.254 0.679 r'296 L'6'll 2.000 2.390 2.660

2.35.5 z.e}'w
2.9t5 . 3232 3.460

60
0.254 0.611 1'289 1'658 1.980

2.860 3.160 9-373

120
0.674 r.282 r.&5 1.960 2.326 2.576 z.gq 3.090 3.291

0.253
1966, bY geruission of the

Sorrrce: Tbis teblc is adaPted ftorl Biometrika Tabtu fo r S utisticians, Vol. 1,3rd cdirion,

Biometdka Trustees'
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Standard Normal Gumulative Probability Table

Cumulative probabilities for NEGATIVE z-values are shown in the following table:

{.2

3.0

0.0005
0.0007
0.0010
0.0013

0.0004
0.0006
0.0009
0.0012

0.0004
0.0006
0.0008
0.0012

0.0004
0.0006
0.0008
0.001 '1

0.0004
0.0006
0.0008
0.0011

0.0004
0.0005
0.0008
0.0011

0.0003
0.0005
0.0007
0.0010

0.0019
0.0026
0.0035
0.0047
0.0062

0.0082
0.0107
0.0139
0.0179
0.0228

o.o2B7
0.0359
0.0446
0.0548
0.0668

0.'1841
o.2119
o.2420
o.2743
0.3085

0.0005
0.0007
0.0009
0.001 3

0.0281
0.0351
0.M36
0.0537
0.0655

0.1 814
0.2090
0.2389
o.2709
0.3050

0.0005
0.0006
0.0009
0.0013

0.0018
o.oo24
0.0033
0.0044
0.0059

0.0078
0.0102
o.0132
0.0170
o.0217

0.0017
0.0023
0.0032
0.0043
0.0057

0.0075
0.0099
0.0129
0.0166
o.o?12

o.1762
0.2033
o.2327
0.2643
0.2981

0.3336
o.3707
0.4090
0.4483
0.4880

0.0016
0.0023
0.0031
0.004'1
0.0055

0.3300
0.3669
0.4052
o.4443
0.4840

0.0004
0.0005
0.0007
0.0010

0.0014
0.0020
0.0027
0.0037
0.0049

0.0066
0.0087
0.0113
0.0146
0.0188

0.0014
0.0019
0.0026
0.0036
0.0048

0.0064
o.ooea

0.0233
0.0294
0.0367
0.0455
0.0559

o.312',1

0.3483
0.3859
o.4247
0.4641

0.0069
0.0091
0.0119
0.0154
0.0197

o.o721
0.0869
0.1 038
0.1 230
0.1446

0.1 685
0.1949
0.2236
0.2546
0.2877

0.0068
0.0089
0.0'116
0.0150
0.0192

o.0244
0.0307
0.0384
0.0475
0.0582

0.0708
0.0853
0.1 020
0.1210
o.1423

0.0018
0.0025
0.0034
0.0045
0.0060

0.0016
o.0022
0.0030
0.0040
0.0054

0.0015
0.0021
0.0029
0.0039
0.0052

0.0015
0.002.1

0.0028
0.0038
0.0051

-2.4
-2,3

-2.1
-2.0

0.0080
0.0104
0.0136
0.0174
o.0222

0_0073
0.0096
0.0125
0.0162
0.0207

0.007'l
0.0094
o.o122
0.0't58
o.0202

0.0110
0.0'143
0.0183

-ro
-2.8
-2.7
-2.6
-2.5

{.9
{.8
4.7
{.6
.0.5

-1.9

-1.7
-1.6
-1.5

o-o274
0.0344
0.0427
0.0526
0.0643

0.0268
0.0336
0.0418
0.0516
0.0630

0.0262
0.0329
0.0409
0.0505
0.0618

0.0256
o.0322
0.0401
0.0495
0.0606

0.0250
0.0314
0.0392
0.0485
0.0594

0.0239
0.0301
0.0375
0.0465
0.0571

-1.4
-1.3
-1.2
-1.1
-1.0

0.0808
0.0968
0.1 151

0.1 587

0.0793
0.0951
0.1 1 31

0.1 335
0.1 562

0.0778
0.0934
o.1112
0.1314
0.1539

0.0764
0.0918
0.1 093
o.1292
0.1515

0.0749
0.0901
0.1075
o.1271
o.1492

0.0694
0.0838
0.1003
0.'1190
0.1401

0.0681
0.0823
0.0985
0.1 170
0.1 379

0.0735
0.0885
0.1 056
o.1251
0.1 469

0.3264
0.3632
0.40 t 3
0.4404
0.4801

4.4
{.3
4.2
4.1
0.0

0.1 788
0.2061

0.2676
0.3015

0.1 736
0.2005
0.2296
0.261'l
o.2946

o.1711
o.1977
o.2266
o.257A
0.2912

0.1 660
o.1922
o.?246
o.2514
0.2843

0.1 635
0.1 894
o.2177
0.2483
0.2810

0.161 I

0.1 867
o.2148
0.2451
0.2776

0.3446
0.3821
o.4207
o.4602
0.5000

0.3409
0.3783
0.4168
0.4562
0.4960

o.3372
o.3745
o.4129
o.4522
0.4920

o.3228
0.3594
0.3974
0.4364
o.4761

0.3192
0.3557
0.3s36
03325
o.4721

0.3156
0.3520
0.3897
o.4246
0.4681

Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the following table:

0.5398
0.5793
0.6179
0.6554

0.5557
0.5948
0.6331
0.6700

0.5675
0.6064
0.6443
0.6808

o.5714
0.6103
0.6480
0.6844

0.5753
0.614'l
0.6517
0.6879

0.5
0.6
0.7
0.8
0.9

0.6915
o.7257
0.7580
0.7881
0.8159

0.7088
o.7422
0.7734
0.8023
0.8289

0.7123
o.74il
o.7764
0.8051
0.8315

0.7'190
o.7517
0.7823
0.8106
0.8365

o.7224
0.7549
0.7852
0.8:133
0.8389

0.1
0.2
0.3
0.4

1,0
1.1

1.2
1.3
1.4

0.5438
0.5832
o.6217
0.6591

0.6950
o.7291
0.7611
0.7910
0.8186

0.8438
0.8665
0.8869
0.9049
0.9207

0.9987
0.9991
0.9993
0.9995
0.9997

0.5478
0.5871
,0.6255

0.6628

0.6985
o.7324
o.7642
0.7939
o.a?12

0.5517
0.5910
0.6293
0.6664

0.7019
0.7357
0.7673
0.7967
0.8238

0.9788
0.9834
0.987'1
0.990'l
0.9925

0.9988
0.9991
0.9994
0.9996
0.9997

0.5596
0.5987
0.6368
0.6736

0.5636
0.6026
0.6406
o.6772

0.9989
0.9992
0.9994
0.9996
0.9997

0.8413
0.8643
0.8849
0.9032
0.9192

0.9332
0.9452
0.9554
0.964'1
0.97'13

o.9772
0.9821
0.9861
0.9893
0.9918

0.9938
0.9953
0.9965
0.9974
0.9981

0.8461
0.8686
0.8888
0.9066
o_9222

0.8485
0.8708
0.8907
0.9082
0.9236

0.8531
0.8749
0.8944
0.91 15
0.9265

0.8554
o.8770
0.8962
0.9131
o.9279

0.8599
0.8810
0.8997
0.9162
0.9306

0.7054
0.7389
0.7704
0.7995
0.8264

0.8508
0.8729
0.8925
0.9099
0.9251

0.9382
0.9495
0.9591.
0.9671
0.9738

0.9793
0.9838
0.9875
0.9904
0.9927

0.9945
0.9959
0.9969
0.9977
0.9984

o.7157
0.7486
0.7794
0.8078
0.8340

0.8577
o.8790
0.8980
0.9147
o.9292

0.9949
0.9962
o.9972

0.9985

0.s429
0.9535
0.9625
0.9699
0.9761

0.8621
0.8830
0.9015
0.9177
0.9319

0.9441
0.9545
0.9633
0.9706
0.9767

0.9952
0.9964
0.9974
0.998 1

0.9986

0.9990
0.9993
0.9995
0.9997
0.9998

1A
1.6
1.7
1.8
'1.9

0.9345
0.9463
0.9564
0.s649
0.971 9

0.9357
o.9474
0.9573
0.9656
o.9726

0.9370
0.9484
0.9582
0_9664
o.9732

0.9394
0.9505
0.9599
0.9678
o.9744

0.9406
0.9515
0.9608
0.9686
0.9750

0.s418
0.9525
0.9616
0.9633
0.9756

2.O

2,1

2.3
2.4

2.5

2.6
2.7
2.4
2.9

3.0
3.1
3.2
3.3
3.4

0.9778
0.9826
0.9864
0.9896
0.9920

0.9783
0.9830
0.9868
0.s898
o.9922

0.9798
0.9842
0.9878
0.9906

0.9803
0.9846
0.9881
0.9909
0.9931

0.9808
0.9850
0.9884
0.991'l
0.9932

0.9817
0.9857
0.s890
0.9916
0.9936

0.9812
0.9854
0.9887
0.9913
o.9934

0.9940
0.9955
0.9966
0.9975
0.9982

0.9941

0.9956
0.9967
0.9976
0.9982

0.9943
0.9957
0.9968
0.9977
0.9983

0.9948
0.9961
0.9971
0.9979
0.9985

0.9946
0.9960
0.9970
0.9978
0.9984

0.9987
0.9990
0.9993
0.9995
0.9997

0.9s87
0.9991
0.9994
0.9995
0.9997

0.9988
0.9992
0.9994
0.9996
0.9997

0.9989
0.9992
0.9994
0.9996
0.9997

0.9989
0.9992

0.9996
0.9997

.0.9990

0.9993
0.s995
0.9996

( (

;'

I,:i i:

0.9951
0.9963
0.9973
0.9980
0.9986

lrtlrllllllll I tttllll


