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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -3 EXAMINATIONS- 2021
B. Tech. III Semester (BT)

COURSE CODE: 18B11MA312 MAX. MARKS: 35
COURSE NAME: PROBABILITY AND STATISTICAL TECHNIQUES
COURSE CREDITS: 04 MAX. TIME: 2 Hours

Note: All questions are compulsory. Carrying of mobile phone during examinations will be
treated as case of unfair means. Use of scientific calculator is allowed. Statistical tables are

given for critical values.

1. A drug manufacturer has installed a machine which automatically fills 5 gm of drug in
each phial. A random sample of 10 phials was taken and it was found to contain 5.02 gm
on an average in a phial. The standard deviation of the sample was 0.002 gm. Test at 5%
level of significance if the adjustment in the machine is in order. (3 marks)[CO-3]
2. A plant has installed two machine producing polythene bags. During the installation, the
manufacturer of the machine has started that the capacity of the machine is to produce 20
bags in a day. Owing to various factors such as different operators working on these
machines, raw material, etc., there is a variation in the number of bags produced at the
end of the day. The company researcher has taken a random sample of bags produced in
10 days for machine 1 and 13 days for machine 2, respectively. The following data gives
the number of units of an item produced on a sampled day by two machines:
,Machinel 2011612627123 ]22|18(24|25]19 il
Bflachine 2127133 |42[35(32|34|38|28|41]43 30|37

How can the researcher determine whether the variance is from the same population
(population variance are equal) or it comes from different populations (population
variance are not equal)? Use 5% level of significance. (5 marks)[CO-3]

3. In an experiment on COVID immunization, the following results were obtained:

I Affected | Unaffected
Inoculated 12 28
Not Inoculated | 13 7

Examine the effect of vaccine in controlling the incidence of the disease.

(5 marks)|CO-3]



4. An ambulance service claims that it takes, on the average 8.9 minutes to reach its
destination in emergency calls. To check on this claim, the agency which licenses
ambulance services has then timed on 50 emergency calls, getting a mean of 9.3 minutes
with a standard deviation of 1.8 minutes. Does this constitute evidence that the figure

(3 marks){CO-3]
» Two ladies X and Y were asked to rank 7 different types of lipsticks. The ranks given by

claimed is too low at the 1% significance level?

them are given below:

Lipsticks A |B{C[D[ETF[G
X 21114]315(716
Y 131214 (5|67

Calculate spearman’s rank correlation coefficient. (4 marks)[CO-4]
- The following table gives age(x) in years of cars and annual maintenance cost(y) in

hundred rupees:

[X 1 3 5 7 9
Y 15 18 21 23 22

Estimate the maintenance cost for a 4 year old car after finding the regression equation.
(5 marks)[CO-3]
. Itis desired to compare three hospitals with regards to the number of deaths per quarter.
A sample of death records were selected from the records of each hospital and the
number of deaths was as givén below. From these data, suggest a difference in the

number of deaths per quarter among three hospitals, using ANOVA.,

AU e

Hospital I | Hospital IT | Hospital I1I
8 7 12

10 5 9

7 10 13

14 9 12

11 9 15

(6 marks)[CO-5]

8. The average height of soldiers of a country is given as 68.22 inches with variance 10.8

sq. inch. How many soldiers out of 1000 would you expect to be over 72 inches tall?
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(4 marks)[CO-2]
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Statistical tables:

t Table

cun. prob Pee s tas Tas s [, t .15 fy LT} 7 ag Ly
one-tait 0.50 0.25 0.20 0.15 110 0.05 &.025 001 G005 0.001 0.00051
two-tails 1.08 0.50 0.40 0.30 0.20 0,10 .05 0.02 0.01 0,002 0.004
o
! 0.800 1000 1.275 1.963 3078 G2H
2 0.000 2318 1.061 1.3258 1.386 2820
3 0900 9785 04§78 1.250 1.538 2353
4 0.0c0 0.741 0.841 1,160 1833 21722
5/ 0000 727 nean 156
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7 Disteibution: Critical Values of # (5% significance lovef)
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Chi-sepuare Distribution Table

Lt G5 i SATh A5 RY) e 0
i AU (hEX 13 (30} LI {2 1SRN
2 0.0} (1,02 (hAES 0.2 9.21
3 (AR i £, 1,0 [i.31
il .21 02 [ .l 13,258
3 U {41 15,049
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