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Code No: 153BN R18
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech II Year I Semester Examinations, October - 2020
PROBABILITY AND STATISTICS
(Civil Engineering)
Time: 2 Hours Max. Marks: 75
Answer any five questions
All questions carry equal marks

l.a) The Probabilities that students A,B,C and D solve a problem are —,
respectively. If all of them try to solve the problem, what is the probability that the
problem is solved?

. _ K(1-x*),if 0<x<I
b) A continuous Random variable has the p.d.f f(x)=
0, otherwise
Determine: 1) K 11) The mean 1) Variance. [8+7]

2.a)  Three machines I, IT and III produce 20%,25% and 55% of the total number of items of a
factory. The percentages of defective items of these machines are 7%, 3% and 3%. An
item is selected at random and found to be defective. Find the probability that it is from
1) Machine- I 11) Machine-II 111) Machine-III

2¢7, for x>0

b) If arandom variable has the probability density function f (x) =
0, for x<0

Find the probabilities:
1) P(l<x<3) i) P(x = 0.5). [8+7]

3.a) Six cards are drawn from a pack of 52 cards. Getting a diamond is a success. Find the
probability of getting the success

1) At least once i1) 4 times
b)  If the variance of a Poisson variate X is 2, find the probability that
NX=0 i) l<X<4 [8+7]

4.a) Asumming that half of the population are consumer of rice and X represent the number
of individuals consuming rice, if 8 individuals are taken find the probability that

NX=>2 i) 1< X <4,
b) If x is a Poisson variate such that 3P(x=4)=1/2P(x=2)+P(x=0)
Find 1i)p 1) P(x <2) [8+7]

5.a)  On an average, a certain computer part lasts in ten years. The length of time the computer
part lasts i1s exponentially distributed. What is the probability that a computer part lasts
more than 7 years?

b)  In a sample of 1000 cases, the mean of a certain test is 14 and standard deviation is 2.5.
Assuming the distribution to be normal, find
1) How many students score between 12 and 15
11) How many score above 18 [7+8]



8.a)

b)

800 students appear for an examination. It was found that the marks are normally
distributed with mean 60 and standard deviation 12. The division/classes are per the
marks secured were given as follows

Marks (m) M <40 40<m<50 50<m<60 60<m <75 m=75

Division/class Fail 3" division | 2" division 1* class Distinction

Find the number of students who
a) Get 1* division b) get 3 division c) Failed. [15]

Fit the curve of the form y= ae”™ for the following data [15]

x| 1] 2 3 4 5 6
v|1.6[45|13.8|40.2 125|300

A sample of 121 students is found to have a mean weight of 68 kgs. Can this be regarded
as a sample from a population with mean weight 75 kgs and standard deviation 31 kgs.
Two independent random samples of sizes 100 and 120 have means 50 and 60 with S.D
of 5 and 6. Construct 95% confidence interval for the difference of two means.  [7+8]
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Code No: 153BN R18
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year I Semester Examinations, March - 2022
PROBABILITY AND STATISTICS

(Civil Engineering)
Time: 3 Hours Max. Marks: 75

Answer any five questions

All questions carry equal marks

l.a) Two digits are selected at random from the digits 1 through 9.
1) If the sum 1s odd, what is the probability that 2 is one of the digit selected.
i1) If 2 is one of the digits selected, what is the probability that the sum is odd?
b) A given lot of product contains 2% defective products. Each product is tested before
delivery. The probability that the product is good given that it is actually good is 0.95 and
the probability that the product is defective given that it is actually defective is 0.94. If a
tested product is defective, what is the probability that it is actually defective? [7+38]

2.a) A random variable X takes the wvalues -2, -1, 0, 1, 2 such that
P(X=0)=P(X<0)=P(X >0). Obtain the probability distribution and the
cumulative distribution function of X.

b) Define the i moment about mean and r™ moment about origin. Express one interms of
the other. [8+7]

3.a) Derive mean and variance of the Binomial distribution.

b) A manufacturer of pins knows that 2% of his product is defective. If he sells pins in
boxes of 100 and guarantees that not more than 4 pins will be defective. What is the
probability that a box will fail to meet the guaranteed quality?

¢) If on an average 1 vessel in every 10 is wrecked, find the probability that out of 5 vessels
expected to arrive at least 4 will arrive safely. [5+5+5]

4.a)  If X is a poisson random variable then find the ratio of P(X =r+1)and P(X = r).

b)  Show that for a binomial distribution B(n,p), the mean is np and variance is npq (p+q=1).
[8+7]

5.a)  Show that for the exponential distribution dP = y,e */?,0 < x < oo, the mean and
standard deviation are both equal to o.
b) A pair of dice is rolled 180 times and their score recorded. Find:

i) P(x <20)
i) P(20<x<30) [7+8]

6.a)  Show that area under the normal curve is unity.
b)  Find the mean and variance of the gamma distribution. [7+8]



7.a)  Fit aregression line of Y on X for the following data and hence predict Y if X = 67.5.
X|65|166 6767|6869 71|73
Y|[67|68|64|68(72(70]|69 70
b)  Ten participants in a contest are ranked by two judges as follows
X | 6 5 10 3 2 4 9 7 8
y 6 4 9 8 1 2 3 10 5 7
Calculate the rank correlation coefficient. [7+8]
8.a) The owner of a machine shop must decide which of two snack vending machines to
install in his shop. If each is tested 250 times, the first machine fails to work 13 times and
the second machine fails to work 7 times. Test at the 0.05 level of significance whether
the difference between the corresponding sample proportions is significant.
b) A random sample of boots worn by 40 combat soldiers in a desert region showed an

average life of 1.08 years with a standard deviation of 0.05 years. Under standard
conditions the boots are known to have an average life of 1.28 years. Is there reason to
assert at a level of significance of 0.05 that use in the desert causes the mean life of such
boots to decrease? [7+8]
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Code No: 153BN
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year I Semester Examinations, March - 2021
PROBABILITY AND STATISTICS
(le Engmeermg)

" Time: 3[!0“]’8 y P A _ A Mﬂf;'Mﬂl‘kS: 75
' L b Answer nny ﬁve questfons o S A~ T
SRS Al questions carry equal marks S SRR e

l.a) A researcher has to consult a recently published work. The probability of its being
available is 0.5 for library A and 0.7 for library B. Assuming the two events to be
----- statistically mdepcndcnt, find out ll:ue probabllnty of the book bemg avallable in hbrary A
and not available,in:B? /.
~'b) /State Baye's theorem. Ina populat:on of workers suppose 40% are school graduates
50% are high school graduates, and 10% are college graduates. Among the school
graduates, 10% are unemployed; among the high school graduates, 5% are unemployed,
and among the college graduates 2% are unemployed. If a worker is chosen at random
and found to be unemployed, what is the probability that he is from?
|) Scool graduate . u) Htghschool graduate III) College graduate [7+8]
2a) _,--A random varlach X has the probabll ity law f (x) sz 0<x < 1 then (i) deteﬂnmez_,_‘_
A (ii) find the probablllly that X lies between 0.2 and 0.5 and (iii) the mean of X.
b)  If the mean of a poisson distribution is 1 find i) P(x=0) i) P(1<x<4) iii) P(x=2).

[8+7]
3 F|t a Pmsson dlStl’lbUthI‘l to the followmg data and calculate the theoretical frequencnes
f: 123 59 14 3 1
4. The mean of a normal distribution is 77.0. Find the standard deviation if 20% of the area
under the curve lies to the right of 90 0 (1 5]
5 IFrOm tha follomng data calcula&e thc rank correlatlon coeﬂ" cuent aﬂer makmg
"adjustment for tied ranks; : - - v [15 *

x: | 48 [ 33 ] 40 ] 9 [16]16] 65 24| 16 | 57
y: | 13 [ 13124 6 [15] 4 [20] 9 | 6 | 19

~6.a) th a Ieast square stralght line to the followmg data and esttmate y when x-=10.

fced :...,...;. ; 3 - i i Y ; £

a4 7] 3542 fd e 7] 8416 [ 5]
y: [ B2l lwe|[i5[4[12]0o]6 ] 8

b)  The two lines of regression are 3X + 2Y = 26 and 6X + Y = 31. Find (i) the mean of X
and Y (ii) the coefficient of correlation between X and Y. [7+8]
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A die is thrown 9000 times and a throw of 3 or 4 is observed 3240 times. Show that the
die cannot be regarded as an unbiased one.
In a test given to two groups of students, the marks obtained are as follows:

/A |_First group, |719- | 20 }"35

!

Examine the significance of the difference between the arithmetic mean of the marks
secured by the students of the above two groups. [7+8]

The nicotine content (in milligrams) of two samples of tobacco were found to be as
fF\ { i % /N i AR | £\
' i § = ek %% amw

Vo SampleA ]24_ [27 126 21 25 |
Sample B 27 30 28 31 22 36

iy

Can it be concluded that the two samples come from the same normal population? [15]

A {5‘. L U s T SR
£ F X g VI i
y - - A— | ~ fmidd, 1 -4 ,;..f —h § fand { ™M f -
{ / 3 A \ o / \ P / \
¥ Y ---00000--- \ \ /

[
|
r
1

el
§ L

50 | 48] 36 | 34 | 50 |40~ A 7
34 [ 29143 45 45497

S
J‘ .,



Code No: 153BN
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B Tech II Year I Semester Examinations, December - 2019

A7 /%, PROBABILITY AND STATISTICS A AN
; ‘ ‘_,-"“:-M:\".__‘ ' ’ ;;.il...,.... ,_\ . (ClVﬂ- En gl“ eer' n g) _______ \ ; f;‘-m‘;:\‘-.\ "‘ ;_,-'.'....,._.';.'\
“Time: 3 Hours ' o - Max. Marks: 75

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries 10

m___a{ksl_and,, may hay_.c; a,_ﬂ_b-as‘ sub questions. . A
(25 Marks)
1.a)  Ten coins are tossed simultaneously. Find the probability that of getting No head. [2]
b)  State the assumptions of Binomial probability distribution [2]
¢) If the probability density function of a continuous random variable is
K. e, x>0, K> 0 |
S f(\) { 0, «‘i‘fsew”e"e ** s L e L : ]““
C ) Explam briefly about method of least square. | Lary A )
e) What is meant by a statistical hypothesis? (2]
f)  IfP(A) = P(B) = P(AnB), prove that P(A NB + An B) = 0. [3]
g) Find the mean and variance of the distribution f(x) = e™,x > 0. (3]
h)  Derive the mean of the Exponential Distribution. [3]
i) Derivethe.normal equations for the straight-line y =/q +bx by least squares:. 317 |
S, Expldm lypes of crrors of decmon 1hat arlse m testmg a hypothesm" ------- '1'-\_\ [3}— T
PART -B
(50 Marks)
2. Two dice are thrown X assigned to the number of heads is a random variable.
a) Write the distribution
b) Find mean _,_t P A A,
kind variance. [\ (AL o Ao AL mo
3. lf thc p. d f of a continuous random variable is
|
f(x) =Esmx,05x§7r
Find: a) mean b) Mode c) P(o <x< 77 ) [10]
MEYAY AP YAY ANPEAYE AN EyAY
y o 4ia) Prove ‘that. Pmsson dlStﬂbutlon is the llmmng case ,of Bmamla] dlStriblltan F
b) 10 cards are selected from a pack of 52 cards. Find the probability that there are:
i) Atleast one diamond i) P(1<x<4) [5+5]
OR
...... \ . J;":i_,,__‘ : f““‘:\ — e A




5.a)
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The chance of an individual being a consumer is 1/2. Assuming that 100 investigators each
take 10 individuals to see whether they are consumers of rice, how many investigators
would you expect to report that 3 people or less were consumers of rice?

of 100 and guarantees that not more than 4’pins w‘rtt“iq‘é_gli_gf_’gctive.r‘_.-Wﬁqf-,ig the probability

that a box will fail to meét the guaranteed quality?’ T [5+5]

The masses of 500 students is normally distributed with mean 70 kgs with a S.D of 3 kgs.
Find the number of students whose mass:

A/manufacturer of/pins knows that/2% of his produgt is defective. Ifhe sélls pins in boxes

i) lie between 65 and 73 ii) Less than 66
Find the probability. of getting 1 or 4 or 5-or. 6 in throwinga-die 5 to 7 times-among 9 trials—
ysinig normal distribution. - AN A 4= [SESI L

Show that for normal distribution the quartile deviation, mean deviation and standard

deviation are approximately 10:12:15. [10]
Estimate y at x = 5 by fitting a least squares curve of the form y = - (xb_a) to the following
__.:“:{“*k"-,_ — e ! -'3~,6 4.8 {:E,.S...*Q J 72 8._ 4’_ 49 6 T108 ;?__,_ __\,_\___. — __I‘.a_._ﬁ-__\l‘
v 0.83]0.31[0.17{0.10 ] 0.07 | 0.05 0.04
OR
Calculate the correlation coefficient and the lines of regression from the following data:
[10]
X[62 [64 [65 [69 [70 |71 |72 |74
A Y 126 | ¥25 {139 | 145 /], 16577152 | 189 208 A Y

':‘i"hc ‘ow ‘
in his shop. If each is tested 250 times, the first machine fails to work 13 times and the
second machine fails to work 7 times. Test at the 0.05 level of significance whether the

difference between the corresponding sample proportions is significant. [10]
OR

f - -

In/a certain city 125 men-in a sample of 500 were found to-be smokers. In-another city, the

I

-
F 4

greater population of smokers in the second city than in'the first? 7 7 [10]
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nimbeér of smokers was 373 in a random sample of 1000. Does this/indicate that thereisa -

iier of a machine shop must decidé which of two snack vending machines to install



