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Common to CE/CSE/ECE/EEF:IIE.IE
Probability and Statistics

Time: Three Hours
Answer Question No.1 compulsorily.

Answer ONE question from each unit.

Maximum: 50 Marks

1. Answer all questions

a)
b)
c)
d)
€)
f)

g)
h)
i)
i)

2. a)

b)

b)

- mean iifetime of 1638 hours of continuous use with

Define probability density function.

(10X1 =10 Marks)
(4X10=40 Marks)

(]0X1=10Marks)
M

If mean of a random variable X is 5, calculate E( 2X+3). m
Find Zg 075 _ M
What is the test statistics for two variances. _ i
Write the formula for maximum error of estimate in one mean. s
What is the probability density of Gamma distribution. -
Define finite population correction factor
Write the (1 — «)100% large confidence interval for i - pa. M
Write the critical region for testing two proportions. M
Write the test statistics for testing for intercept Po. IM
UNIT I
If the probability density of a random variable is given by
x for 0O<x<l
f(x)=92-x for 1<x<2
0 eslewhere .
Find the probabilities that a random variable having this probability density will take on a
value (i) between 0.2 and 0.8 (ii) between 0.6 and 1.2. Also find its mean. SM
A manufacture knows that, on average, 2% of the electric toasters that he makes will require .
repairs within 90 days after they are sold. Use the normal approximation to binomial
distribution to determine the probability that among 1,200 of these toasters at least 30 will
require repairs within the first 90 days after they are sold. 5M
' (OR)
Write the probability density function of the Uniform distribution and also derive its mean
and variance . 5M

xx, forO0<x <2, 0<x, <1

If two random variables have the joint density f(x) ={ it
elsewhere

Find the probabilities that

® Both random variables will take on values less than 1.

(ii) First random variable will take on a value less than 1 and second random

variable will take on a values greater than 1.
UNIT II

The specifications for a certain kind of ribbon call for a mean breaking strength of 180
pounds. If five pieces of the ribbon have a mean breaking strength of 169.5 pounds with a
standard deviation of 5.7 pounds, test the null hypothesis p = 180 pounds against the
alternative hypothesis p < 180 pounds at the 0.01 level of significance. Assume that th
population distribution is normal. . .
A company claims that its light bulbs are superior to those of i i i
that a sample of n; = 40 of its bulbs has apmean lifetime Ost?agl%gﬁgp:?i%ﬁﬁhfuaostudy sho‘wed
standard deviation of 27 hours, while a sample of n, = 40 bulbs made by its main cor:;el:istzr“k?ztiz :

. a standard iati .
substantiate the claim at the 0.05 level of significance. ard deviation of 31 hours, does this

(OR)

SM

M

M
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a)

b)

The following random samples are measurements of the heat-producing capacity of

specimens of coal from two mines: |

Mine 1: 8,260 8,130 8350 8,070 8,340

Mine 2: 7,950 7,890 7,900 8,140 7,920 7,840

Use the 0.01 level of significance to test whether the difference between the means of these
e interval for the difference of

two samples is significant. Also construct a 95% confidenc 16N
means
UNIT III o h
If 12 determinations of the specific heat of iron have a standard deviation of 0.0086,'1651 the
null hypothesis that 6 = 0.010 for such determinations. Use the alternative hypothesis ]
o # 0.010 and the level of significance a = 0.01. ) ) ctall
The owner of a machine shop must decide which of two snack-vepdmg. machines to insta
in his shop. If each machine is tested 250 times and the first machine fa]ls to work 13 times
and the second machine fails to work 7 times, test at the 0.05 leve[.of significance whether v
the difference between the corresponding sample proportions 1s significant. 2
(OR) _ s
The following are the numbers of mistakes made in 5 successive days for 4 technicians
working for a photographic laboratory: :
Technician | Technician Il Technician 111 Technician IV
6 14 10 9
14 9 12 12
10 12 7 8
8 10 15 10
11 14 11 11
Test at the level of significance a = 0.01 whether the differences among 4 sample means can 10M
be attributed to chance..
UNIT IV
The following table shows how many weeks a sample of 6 persons have worked at an
automobile inspection station and the number of cars each one inspected between noon and
2 P.M.on agiven day:
Number of Weeks ’ 7 9 1 5 12
employed, x
Number of Cars
- 13 21 23 14 15 21
Find the equation of the least squares line y = fo +pix. M
The following are the number of minutes it took 10 mechanics to assemble a piece of
machinery in the morning , x and in the late afternoon, y:
X 11.1 103 [12.0 [151 137 |185 [173 142 [14.8 |153
109 [142 138 |21.5 132 [21.1 |164 193 |174 [19.0 SM
Calculate sample correlation coefficient.
(OR)
The -following are tffe measurements of the air velocity and evaporation coefficient of
burning fuel droplets in an impulse engine:
Air
Vielooity, x 20 60 | 100 | 140 | 180 | 220 | 260 | 300 | 340 | 380
Evaporation
)(/joefﬁcient, 0.18 [ 0.37 | 0.35 | 0.78 | 0.56 | 0.75 | 1.18 | 1.36 | 1.17 | 1.65
Fit a strgight line to those data by the methoq of least squares, and use it to estimate the
evaporation coefficient of a droplet when the air velocity is 190.
T.est- the null hypothesis B; = 0 against the alternative hypothesis B; # 0 at the 0.05 level of
significance.
10M
I8MA 003
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