AL/CD-302 (GS)
B. Tech., 111 Semester
Examination, November 2022
Grading System (GS)
Introduction to Probability and Statistics
Time : Three Hours
Maximum Marks : 70
Nete: i) Answer any five questions.
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ii) All questions carry equal marks.
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iii) In case of any doubt or dispute the English version
question should be treated as final.
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@ random variable X has the following probability function:
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X 0 1 2 3.1 4 5 6 7
P(x)| 0 | K| 2K | 2K | 3k K? | 2K* | 7K +K
i) Determine K l '
ii) Evaluate P(x <6) and P(0 < x <4)
iii) IfP(x < K) > (1/2) find the minimum value of K
- iv) Determine the distribution function of X

v) Mean
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ii) P(x < 6) AR P(0 S x < 4) P qeiep B |

i) AR P < K) > (1/2) 8, A K BT RATH A ST i
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- a) Thedensity function of a random variable X is

f(x) = e*whenx=0. 7
Find E(x), E(x?) and variance of X.
T AGMRASE BX X B geed Bl f(x) = e, x= 02l
E(x), E(x?) 3R X &7 w&Rr sid Hif |

b) Suppose a continuous random variable X has the
probability density function f(x) =K (1-x? ) for0 <x <1,
and f(x) = 0 otherwise. Find: 7
i) K
ii) Mean
iii) Variance
a1 Y fh v FARAR agf@se @R X ¥ wiftred gue
B f(x) =K (1-x2),0<x<1 & o &, 3R f(x)=0
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3. a) Define Bivariate distribution. Fxplain their properties.
} g
Bivariate distribution @1 YfRuifiier a5¢1 31 yoif 25 ez

b) Define Baye’s theorem. The chance that doctor A will

5. a) If X is a normal variate with mean 30 and standard
diagnose a discase X correctly is 60%. The chance that a 5.4

. an , deviation is 5. Find 7
patient will die by his trecatment after correct diagnosis . 26 < X < 40)
1s 40% and the chance of death by wrong diagnosis is ” P26 X =
70%. A patient of doctor A, who had disease X, died. What i) P(X 2 45)
is the chance that his disease was diagnosed correctly. 8 afe X |31 30 % ey QEE [T TR g 3R a frer 5
Baye’s & 150 &t aRWIfT &% wras 2 & gfaee A vo 21 sa HIRE
4R X @1 T 2 ¥ 60% FieE @ 98 freE F ae i) P26<X<40) |
. T SR | U M Y g B B G 70% 2 aie i) P(X 2 45) | )
Tert ST A gog it WHIEAT 40% 21 SR A ¥ U a8, ..b) Find Karl pearson's coefficient of correlation from the |
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The mean and variance of a binomial varia‘ble X with Wages [100[101[102 102{100| 99 9798 \ 96| 95
parameters n and P are 16 and 8 respectively. Find
P(X =1)and P(X > 2). . Cost of| 98 (99 (99 |97 195 92|95 | 94 9091
n 3R P IRrfter arel g @) X @1 " 3 freor s living 1
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A manufacturer knows that the condensers he makes @By the method of least Squares fit a parabola of the form
contain on average 1% defectives. He packs them in Y=a+bx +cx? for the following data, 14
boxes of 100. What is the probability that a box picked X-
100. ; 2 4 6 8
at random will contain 3 or more faulty condensers? Y13 10 T
| 7 o 207 1285 13147 (5738 9100 |
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'5({7*?“ 4 6 8 [ 10 )j/ln one sample of 10 observations , the sum pfthe Squares'
v: | 3.07 [ 12.85 | 31.47 [ 57.38 | 91.29 - of the deviations of the sample values from mean wag |
S _ 120 and in the other sample of 12 observations, it was
7. @ It is claimed that a random sample of 49 tyres has mean life 314. Test whether the difference is significant at 5%
\ of 15200 km. This sampled was drawn from a population level?
whose mean is 15150 km's and a standard deviation of evel: | 7
1200 km. Test the significance at 0.05 level. 8 10 fewgofiqt & qag:{rﬁ' g A | AT H\aﬁ ¥ frger= &
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i) Correlation coefficient
ii) Chebyshev's inequality
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8. @5\ sample of 26 bulbs gives a mean life of 900 hours with
a standard deviation of 20 hours. The manufacturer claims
that the mean life of bulbs is 1000 hours. Is the sample
not up to the standard. (5% L.0.S.) 7
26 &€ 31 U T 900 ©S & A fage & |y 20 9
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