JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -3 EXAMINATION- 2024
B. Tech. -III Semester (ECE)
COURSE CODE (CREDITS): 18B11MA314 (3) MAX. MARKS: 35
COURSE NAME: Probability Theory and Random Processes
COURSE INSTRUCTORS: BKP*

Note:(a)All questions are compulsory.

for solving problems.

(c)Use of scientific calculator is allowed.

Q.No. Question

Q1 |In a line of 7 students attending a seminar

systems, 3 are specializing in Electro"

Communication (C). If the students are Se ted -andomly, what is the Co-1 5

probability that either all Electron%c' r all Communication

students sit together?

Q2 | The momcnt-genel'ating-»iéuné’tibﬁ" (MGF) of a random vatiable X is

given by My (t)z P < 2. Find the mean and variance of X. CO-2 5

Q3 | Asoft- _drmk machme is regulated so that it discharges an average of

200__’: il per cﬁp If the amount of drink is normally distributed with a

7 V'Standard dev1at10n of 15 mi.

(a) Find fraction of the cups will contain more than 224 ml.

(b) Find the probability that a cup contains between 191 and 209 €O 6
ml.

(¢) How many cups will probably overflow if 230 ml cups are

used for the next 1000 drinks?
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Q4 | Fit a binomial distribution to the following data:

X 0 1 2 3 4 5 6 o4
f 5 18 28 12 7 6 4
Q5 | The lifetime of electric bulbs for a random sample of 10 from a large
consignment gave the following data:
Item 1 2 [3 |4 |5 9y
Lifein ‘000" | 4.2 | 4.6 3.9 | 4.1 | 5.2 { cos
hrs

4000 hrs?

Q6 | In a study of 1,000 college girls, data on, thelr IQ scores and the
economic conditions of their homes were “collected. Using the
provided data, determine whether there is a significant association
between the economic condltxons of their homes and their IQ
levels. ‘ CO-5

Economic Condition. S LQ
‘ - o {High Low
Rich | 100 300
Poor 350 250
Q7 A random process is defined by X(t) = 2 cos(2nt +Y), where Y is
a d1_screte random variable with P(Y = 0) = > *and P (Y = E) = % .| CO-5
L “Fi‘hd the mean function and also find its values at ¢ = 1.
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Important Statistical Table

2 (Chi-Squared) Distribution: Critical Valuss of 7/
Stgniflcance level
Degressof 5% 1% 0.1%
1 3841 6.635 10,828
2 5991 9.210 13816

t Table
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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.

21003 004! oos5] 006 ooz] o.08| 009
00000 0.0040 0.0080 00120 0.0160 0.0190 00239 00279 0.031 9  0.0359
5] 0.0388 0.0438 0.0478 0.0517 0.0657 0.0586 0.0636 0.0675 0.0714 0.0753
0.0793 00832 0.0871 0.0910 0.0048 0.0987 01026 01084 01103 0.1141
0.1178 01217 0.4255 04283 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.1554 0.1591 0.1628 0.16684 01700 01736 0,772 0.1808 0.1844 0.187¢
01915 0.1950 0.1985 0.2019 02054 0.2088 0.2123 0.2157 0.2180 0.2224
0| 0.2257 0.2281 0.2324 0.2357 0.2389 0.2422 0.2454 02486 0.2517 0.2549
2 0.2580 02611 0.2642 02673 02704 0.2734 0.2764 0.2794 0.2823 0.2852
0.2881 0.2810 02039 0.2969 0.2995 03023 03051 0.3078 03106 0.3133
03158 0.3186 03212 0.3238 0.3264 03289 03315 0.3340 0.3365 0.3389
03413 0.3438 03461 0.3485 03508 023513 03554 03577 03529 0.3621
1 03643 0.3665 0.3686 03708 0.3728 0.3749 03770 03790 0.3810 0.3830
03848 0.3869 03888 03907 0.3925 0.3944 03962 03930 0.3997 0.4015
; 0.4032 04049 04086 04082 04099 0.4115 04131 0.4147 0.4162 0.4177
A 04192 04207 04222 04236 0.4251 0.4265 04279 0.4292 04306 0.4319
0.4332 0.4345 04357 04370 04382 0.4394 04406 04418 04429 0.4441
0.4452 0.4463 0.4474 0.4484 0.4495 04505 04515 04525 (0.4535 0.4545
0.4554 0.4564 04573 04582 0.4591 04599 04608 04616 04625 0.4633
0.4641 0.4649 04656 0.4664 04671 04678 04886 0.4693 0.4699 (.4706
0.4713 04719 04726 04732 0.4738 0.4744 04750 04756 04761 0.4767
0.4772 0.4778 04783 0.4788 0.4793 04798 04803 04808 0.4812 0.4817
0.4821 0.4826 0.4830: 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
0.4861 0.4864 0.4868 0.4871 0.48B75 0.4878 0.488%1 0.4884 0.4887 0.4890
0.4863 0.4896 0.4808 0.4901 0.4904 04906 04909 0.4911 0.4913 0.4916
0.4918 0.4920 04922 04925 0.4927 0.4929 04931 04932 04934 0.4936
0.4938 0.4940 0.4941 0.4943 0.4945 04946 04948 04949 0.4951 0.4552
0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 04961 04962 0.40683 0.4964
0.4965 0.4966 0.4957 0.4968 0.4960 04970 04971 04972 0.4973 0.4974
0,4974 04875 04976 54977 04977 0.4978 04979 04979 04980 0.4981
0,4981 0.4882 0.4982 0.4983 0.4984 0.4984 049685 04985 0.4986 0.4986
0.4987 0.4987 04987 0.4988 0.4988 0.4980 04989 04989 04990 0.49%0
0.4990 0.4991 0.4991 0.4991 0.4992 0.4992 04992 04992 0.4993 0.4993
0.4993 0.4993 0.4994 (.4994 0.4994 04994 04994 04995 0.4995 (0.4995
0.4995 (0.4995 04995 (0.4996 0.4996 0.4996 04996 04996 0.4996 0.4997
0.4997 0.4997 0.4957 (0.4997 04997 0.4997 04997 04997 04997 0.4098 |
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