Exam.Code:0002

Sub. Code: 0144
2071 :

B.A./B.Sc. (General) Second Semester
Applied Statistics
Paper - 102AS: Probability
Time allowed: 3 Hours Max. Marks: 90

NOTE: Atz‘en?pz‘ five questions in all, including Question No. 1 which is compulsory and
selecting two questions from each Unit. |

X-X-X

1. Answer the following:-

i) Define the sample space and give two examples. .
ii) Distinguish betWeen discrete and continuous random variables.
iii) Define random variable with a suitable example.
iv) Write the probability mass function (pmf) of hypergeometric Distribution.
v) Ifaand b'are two constants, then prove that E[aX+b]=aE[X]+b.
vi) What are the limitations of classical definition of probability? '

vii) Define the term “lack of memory”.

viii) What is the relation between mean and variance of Binomial distribution?

ix) Find mean and variance in case of continuous Uniform Distribution. | (9x2)
Unit-I
2 - a)Givean axiomatic. deﬁnitiorj of probability, Prove that for n events 4, 4,,4;,...4,,
P()4) <3 P(4,). When will the equality hold? | (10)
1=1 =1

(b): State and prove; conditional probability the(')rem for two events. ®)

3 | a) State and Prove Bayes’ Theorem. )
P.T.O.
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2)
b). Let X be a continuous random variable with p.d.f.:
ax , 0<x<l
a , 1Sx<2
Jx)=

—-ax+3a, 2<x<3

0 ,elsewhere ©)
@) Determine. the constant ‘a’, (ii) Determine F(x), the c.d.f. (iii) Compute p(X<1.5).

4. a) Define independent cvents. Suppose that A and B are independent events associated
with an experiment. If the probability that A or B occurs equals 0.7, while the probability
that A occurs equals 0.5, determine the probability that B occurs. ' 9

(b): Define the following:
) Probability Density Function (PDF).
(i) Random Experiment with suitable examples.

(iiiy  Probability Mass Function (PMF), : €))

a) Define cumulative distribution function (cdf) of a random variable and state its
properties,

)

b) Itis known that the population of a certain city is 45% female and 55% male. Suppose

that 70% of the males and 10% of the female smoke. Find the probability that a smoker is
male. 9

Unit-I1

(a): Define Binomial distribution with probability mass function. Also find its mean,

variance and moment generating function. C))

(b): If X and Y are independent random variables then E(XY)=E(X).E(Y). 9)
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®)

a) Obtain the mean and variance of hypérgeometric distribution. )

b) Write the probability density function of geometric distribution and obtain its mean,

variance and moment generating function. 9)

a) With the usual notations, find p fora binomial variate X, if n=6 and 9P(X=4) =P(X=2).
' ' (6)

b) X is a normal variate with mean 30 and S.D. 5. Find the probability that (i)

26 < X < 40,and (ii) X 240. : (4)

¢) Find the mode of the Poisson distribution. | (8)

a) Prove that sum of two Poisson variates follow a Poisson distribution, 9)

b) Find the moment generating function of Normal distribution. 9
X-X-X
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STATISTICAL TABLES

TaBLE A.1

Cumulative Standardized Normal Distribution

A(z) is the integral of the standardized normal
distribution from ~wto z (in other words, the
area under the curve to the left of z). It gives the
probability of a normal random variable not
being more than = standard deviations above its
mean. Values of = of particular importance:

4 Az)
1,645 0.9500 {.ower limit of right 5% 1ail
1.960  0.9750  l.ower limit of right 2.3% tail
2326 09900 [Lower limit of right 1% 1ail
2576 0.9950  Lower limit of right 0.5% tail
3.090 09990 )ower limit of right 0.1% ail
3.291 0.9995  lLower limit of right 0.05% tajl

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.0y

0.0 0.5000 0.5040  0.5080 0.5120 0.5 160 0.5199 05239 05279 053 19 0.5359
0.1 05398  0.5438  0.5478 0.5517  0.5557  0.5596  0.5636 05675  0.5714  0.5753 .
02 05793 05832  0.587] 0.5910  0.5948 0.5987  0.6026 06064 06103 0.614)]
03 06179 06217 0.6255 0.6293 06331  0.6368  0.6406, 0.6443  0.6480  0.6517
04 06554 06591 0.6628 0.6664  0.6700  0.6736 0.6772  0.6808 0.6844  0.6879
0.5  0.6915 0.6950 0.6985 0.7019 07054  0.7088  0.7123 07157  0.7190  0.7224
0.6 07257 07291 0.7324 0.7357 07389  0.7422  0.7454  0.7486 0.7517  0.7549
0.7 0.7580 0.7611  0.7642 0.7673 ~ 0.7704  0.7734  0.7764 07794  0.7823  0.7852
0.8 0781 07910 0.7939 0.7967  0.7995  0.8023  0.8051  0.8078 0.8106  0.8133
0.9 08159 0818  0.8212 0.8238  0.8264  0.82890  0.83!5 08340 08365  0.838y
1.0 08413  0.8438  0.846] 0:8485  0.8508  0.8531  0.8554  0.8577 0.8599  0.8621
L1 0.8643 08665 0.8686 0.8708  0.8729 0.8749 0.8770 0.8790 0.8810  0.8830
1.2 0.8849 0.8869  0.8888  0.8907  0.8925 0.8944  0.8962 - 0.8980 0.8997 0.9015
1309032 09049 09066 0.9082 0.9099 09115 09131 09147 0.9162 09177
4 09192 09207 09222  0.9236 09251 09265 09279 09292  0.9306 0.9319
5 09332 0.9345 0.9357 09370 09382 09394 0.9406  0.9418 09429  0.944]
6 09452 09463 09474 (0.9484 - 0.9495 09505 -~ 0.9515 09525  0.9535 0.9545
709554 09564 09573  0.9582 0.9591 09599 09608 09616 0.9625 0.9633
8
9
0

0.9641 0.9649  0.9656  0.9664 0.9671 (1.9678 09686  0.9693 09699 097006

0.9713 09719 09726 09732 09738 09744 09750 09736  0.976) 0.9767

0.9772 09778 09783  0.9788 0.9793 09798 09803  0.9808 0.9812 0.9817
2.1 09821 09826 0.9830 09834  0.9838 09842 09846 0.9850 0.9854  0.9857
22 09861 009864 09868 0.987] 0.9875 = 09878 09881 0.9884  0.9887 (.9890°
2.3 0.9893  0.9896 0.9898  0.9901 0.9904  0.9906 0.9909 0.9911  0.9913 0.99 16
24 09918 09920 09922 0.9925 0.9927 09929  0.9931 09932  0.9934  0.9936
25 09938 09940  0.994] 09943 0.9945 09946 0.9948  0.9949 0.9951  0.9952
2.6 09953 09955 0.9956 0.9957 0.9959  0.9960  0.9961  0.9962 0.9963  0.9964
27 0995 09966 0.9967 0.9968  0.9969  0.9970  0.9971  0.9972 0.9973  0.9974
2.8 09974 09975 0.9976 0.9977 09977 09978  0.9979  0.9979  0.9980  0.998]
29 09981 09982 09982  0.9983 0.9984 09984 09985 0.9985 0.9986  0.9986
3.0 09987 09987 09987 0.9988 0.9988  0.9989  0.9989  0.9989  0.9990  0.9990
3109990 09991  0.9991  0.999] 0.9992 09992 0.9992 09992 0.9993  (.9993
3209993 09993 09994  0.9994 09994 09994  0.9994 09995  0.9995  0.9995
330995 09995 09995  0.999¢ 0.9996  0.9996  0.9996  0.9996  0.999  0.9997
3409997 09997 09997  0.9997 0.9997 09997 09997  0.9997 09997  0.9998

3509998 09998 09998 09998 09998 09998 09998  0.9998  0.9998  (.99vy
3.6 09998 09998  0.9999

For Solutions and Exam Preparation Contact at 7009937180




B.Sc./ B.A./B.Com/B.tech Maths

Personalised Offline/Online Classes available. WWW. Abhya skul.com

Facing Problems in Graduation Math
We are here to guide you.

We are here to help you. Mathematics as a subject in graduation is a challenging task for many
students. We focus on basics and art of problem solving rather than just learning the solution
part.

Doubt Solving:

Our Doubt Clearance Sessions, emphasizing Misconceptions and repeated errors. .
Along with that, we help you create study plan that will ensure your success in
exam.

Foundation for IIT JAM & CSIR NET and Competitive Maths

Mathematics in Graduation is first step towards the higher and competitive Maths.
We focus on conceptual understanding which work as a base for the competitive
maths.

Clear B.Sc., B.Com, BCA, B.Tech College Maths with good grades

Getting good marks along with conceptual understanding will boost your
confidence. Feel free to ask for Demo sessions. You have liberty to join the classes
for specific topic rather than whole book.

Dr. Himanshu Singla (Ph.D Maths)

7 Years Teaching Experience at prestigious institutes like
NMIMS (Chd), DAVC Sector 10, PGGC 11 Chd., UIET Sector
25

Call/Whatsapp: +91 700-993-7180 FollowUson: f ® @@ &
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We make Maths easy for you at Abhyaskul.
We are here to guide you.

We are here to help you. Mathematics as a subject in graduation is a challenging task for many
students. We focus on basics and art of problem solving rather than just learning the solution

part.

Follow our You Tube Channel. (Search Abhyaskul at You Tube)

Learn the basics of math at our YouTube channel!

Our channel covers a wide range of math topics, from basic arithmetic to
algebra and geometry. You can always ask to make a video on any topic. We
wil try to provide it as soon as possible.

Whether you're struggling with a particular concept or just want to brush up
on your math skills, our YouTube channel is a great resource. Visit our channel
today and start learning!

Career Opportunities in Maths

After graduating in maths, a world of opportunities opens up. You can pursue
careers in finance, data science, engineering, research, or academia. Maths
graduates are in demand for their analytical and problem-solving skills, and they
can play a key role in driving innovation and solving complex challenges in a variety
of industries. For any query regarding career opportunity in Math, feel free to meet.

Dr. Himanshu Singla (Ph.D Maths)

7 Years Teaching Experience at prestigious institutes like
NMIMS (Chd), DAVC Sector 10, PGGC 11 Chd., UIET Sector
25

Call/Whatsapp: +91 700-993-7180 FollowUson: f ® @@ &





