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H Instructions:

a)
c)

Answer all the questions. b) Answer all parts of a question together.

Use of calculator is allowed. d) See overleaf for standard normal table.

1.

Mr. Sharma has two assistants and he bases his decision on information supplied indepen-
dently by each one of them. The probability that he makes a mistake in his thinking is
0.005. The probability that an assistant gives wrong information is 0.3. Assuming that the
mistakes made by the manager are independent of the information given by the assistants,
find the probability that he reaches a wrong decision. [3]

. Suppose X is a continuous random variable with probability density function (pdf) given by

Cldx —22%), 0<z2<?2
flay =4 T |
0, otherwise.
(a) What is the value of C7
(b) Find the cumulative distribution function (cdf) of X.
(c) Find P(X > 1). [1+1+1]

. Find the moment generating function of Poisson distribution with parameter A > 0. Hence

obtain the mean of the distribution. (2 + 1]

. Mass-produced needles are packed in a box of 1000. It is believed that the probability of

each needle being defective is 1/2000. Find the probability that the box contains two or
more defective needles. [3]

. An oil company conducts a geological study that indicates that an exploratory oil well should

have a 20% chance of striking oil. What is the probability that the third strike comes on
the seventh well drilled? Also find the mean of the number of wells that must be drilled if
the oil company wants to set up three producing wells. [2 + 1]

. Let X be the annual return on a risky-asset. Also suppose that the annual return follows a

normal distribution with mean ; = 3 and variance o> = 9. Then find [3]

(a) P(2< X <5) and (b) P(X >0).

Suppose that the reaction time in seconds of a person can be modeled by a lognormal
distribution with parameters ¢ = —0.35 and o = 0.2. Then

(a) Find the probability that the reaction time is less than 0.6 seconds.
(b) Find the reaction time that is exceeded by 95% of the population. [3]

. Let X be a random variable which represents the lifetime of an item. Suppose X is expo-

nentially distributed with rate A > 0. Then show that the lifetime distribution possesses the
‘memoryless’ property. (2]



9. (a) The table below gives the frequency distribution of sales (in Rs. Lakhs) of 400 different
companies in India for the financial year 2022-2023:

1
Sales 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 | 100-110 | 110-120 | 120-130
(Rs. Lakhs):
No. of
, 12 | 30 | 65 | 78 | 80 | 55 45 25 10
Companies:

Determine the average sales and also compute the Bowley’s measure of skewness for the
above sales data.

(b) Suppose that each day lab technician A completes on an average 40 analysis with a S.D.
of 5 and technician B completes on an average 160 analysis with a S.D. of 15. Which
technician is more consistent? (5 + 2]

STANDARD NORMAL TABLE (2)

Entries in the table give the area under the curve
between the mean and z standard deviations above
the mean. For example, for z = 1.25 the area under
the curve between the mean (0) and z is 0.3944.

& oo0o] o001] o002 003 004 005] o006 007 008 o009
0.0 | 0.0000 00040 00080 00120 00160 00120 00232 00279 00319 00359
0.1 0.0388 0.0438 0.0478 0.0517 00557 0.0596 0.063¢ 00875 00714 0.0753
0.2 | 0.0793 0.0832 0.0871 0.0910 0.0948 00987 01028 01084 01103 0.1141
03 01179 01217 01255 01293 01331 01368 01406 0.1443 01480 01517
0.4 | 01554 0,150 01628 018684 0700 01738 04772 01808 0.1844 01879
05| 0.1915 01950 01985 02019 0.2054 02088 02123 02157 02190 0.2224
0.6 | 0.2257 0.2281 02324 02357 0.2389 02422 02454 02486 0.2517 0.2548
0.7] 0.2580 0.2611 0.2642 0.2673 0.2704 02734 02764 02794 02823 0.2852
0.8] 02881 02910 02939 02960 0.2095 03023 03051 03078 03106 03133
0.9] 03150 03186 03212 03238 03264 03289 03315 03340 03365 0.3389
1.0 03413 03438 03461 03485 03508 03513 03554 0.3577 03529 0.3621

1.1 | 0.3643 03665 03686 03708 037290 03749 03770 03790 03810 0.3830
1.2 | 0.3849 03869 0.3888 03907 03525 03944 03962 03880 03997 04015
1.3 | 0.4032 04049 04066 04082 04099 04115 04131 04147 041682 04177
1.4 | 0.4192 04207 04222 04236 04251 04265 04272 04292 043068 04319
1.5 | 0.4332 04345 04357 04370 0.4382 04394 04408 04418 0.4429 0.4441
1.6 | 0.4452 0.4463 0.4474 04484 0.4495 04505 04515 04525 04535 0.4545
1.7 | 0.4554 04564 04573 04582 04591 04599 04608 04616 04625 04633
1.8 | 04641 04649 04656 04664 04671 04678 04686 04693 04699 04706
1.9 | 04713 04718 04726 04732 04738 04744 04750 04756 04761 04767
20| 04772 04778 04783 04788 04793 04798 04803 04808 04812 04817
21 | 0.4821 04826 04830 04834 04838 04842 048468 04850 04854 0.4857
2.2 | 0.4851 0.4864 04868 04871 04875 04878 04881 04884 04887 0.48200
2.3 | 0.4893 0.4895 0.4898 0.4901 0.4504 0.4506 0.4909 045911 04913 04916
24 | 04918 0.4920 0.4922 0.4925 0.45927 04529 040931 04832 04934 04936
25| 04938 04940 0.4941 0.4943 0.4945 0.4946 0.45948 045949 04551 04952

2.6 | 0.4953 0.4955 04956 04957 04559 04560 04861 04862 049583 04864
2.7 | 0.4965 04966 04967 04968 04569 04970 04871 04872 04873 04974
2.8 | 04974 04975 04976 04977 04977 04978 04979 04979 04980 0.4981
2.9 | 04981 04982 04982 04883 04884 040884 04885 04885 04986 04986
3.0 | 0.4987 04987 04987 04988 04888 04889 04859 04889 04890 0.49080
31 | 0.4990 04991 04991 04991 04992 04592 04592 045092 04993 0.4993
3.2 | 0.4993 04993 0.4994 0.4994 0.4994 0.45094 0.4504 048095 04995 04995
3.3 | 04995 04995 04995 04996 04996 04996 04996 048096 0459096 049097
3.4 | 04997 04997 04997 04997 04997 04597 04697 04607 04807  0.4908




