G.PULLAIAH COLLEGE OF ENGINEERING & TECHNOLOGY (AT)
UNIT-I
2 Marks questions
1) In a single throw with two dice find the probability of throwing a sum (i)10 (ii)which isa perfect square
2) Define sample space, mutually exclusive events

3) Find the probability of getting a sum of 10 if we throw two dice

4) Determine a)P (%) b) P (%) if A and B are events with P(A) = %, P(B) = i, P(AUB) = %
5) For any two events A and B then prove that P(AUB)=P(A)+P(B)-P(ANB)

6) Determine the binomial distribution for which the mean is 4 and variance 3.

7) If a random variable X has a Poisson distribution such that P(1) = P(2), find a) mean of distribution b)find P(x > 1)
8) Given that f(x) = % forx =0,1,23and 4 (i)find k

9) Determine the binomial distribution for which the mean is 4 and variance 3.

10) If X is a Poisson variate such that P(x = 0) = P(x = 1) then find A.

11) If the probability of defective bolt is %, find mean for the distribution of defective bolts of 640

12) The mean of Binomial distribution is 3 and the variance is 9/4.Find (i) the value of n.

13) Average number of accidents on any day on a national high way is 1.8.Deternine the probability that the number of
accidents are i)at least one ii) at most one

14) Find the expected value of X and standard deviation for the following distribution

X 8 12 |16 |20 |24
P(X)| 1 1
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15) Three students A, B, C are in running race. A and B have the same probability of winning and each is twice as likely to win

as C. find the probability that B or C wins.

Essay questions

Baye’s theorem problems
1) In a bolt factory machines A, B, C manufacture 20%, 30% and 50% of the total of their output and 6%, 3% and 2% are
defective. A bolt is drawn at random and found to be defective Find the probability that it is manufactured from (i) machine A
(ii) machine B (iii) machine C.
2) State and prove Baye’s theorem.
3) A bag A contains 2 white and 3 red balls and a bag B contains 4 white and 5 red balls. One ball is drawn at random from one
of the bags and it is found to be red. Find the probabilities that the red ball drawn is from bag B.
4) Suppose 5 men out of 100 and 25 women out of 10,000 are colour blind. A colour blind person is choosen at random .What
is the probability of the person being a male (Assume male and female to be in equal numbers)
5) A businessman goes to hotels X, Y, Z, 20%, 50%, and 30% of the time respectively. It is known that 5%, 4%, 8% of the rooms
in X, Y, Z hotels have faulty plumbings. What is the probability that business man’s room having faulty plumbing is assigned to
hotel Z?
Random variables (Discrete & Continuous)
6) A random variable X has the following probability function:

X 0 1 2 3 4 5 6 7
P(X) |0 K 2K 2K 3K K2 2K | 7KK

Determine (i) K (ii) evaluate P(X<6) (iii)if P(X<=K) >1/2, find the minimum value of K and (iv) Mean (vi) variance.



7) If X is a continuous random variable and Y= aX+b, prove that E(Y) = aE(X) + b and V(Y)=a?V (X); where V stands for
variance & a, b are constants.

8) Define discreate, continuous variables and expectation of X

9) Let X denotes the minimum of two numbers that appear when a pair of fair dice is thrown once. Determine the (i) Discrete

probability distribution ii) Expectation iii) Variance

10) Find the expected value of X and variance for the following distribution
X -1 0 1 2 3
P(X)| 03 |0.1 |01 |03 |0.2

11)A sample of 4 items is selected at random from a box containing 12 items of which 5 are defective .Find the
expected number E of defective items
12) A continuous random variable has the probability density function

—-Ax
fx) = {k xe ,f(?rx 204> 0. Determine i) k ii) Mean iii) Variance
0, othrwise
13)A random variable X has the following probability distribution
X 1 2 3 4 5 6 7 8
P(X) K 2K 3K 4K 5k 6k 7k 8k

Find the value of i)k ii) P(X<2) iii) P(2<X<5)
x  ifo<x<1
14) If X is the continuous random variable whose density functionis f(x) =42 —x if 1 < x <2 find E(25X% + 30X — 5)

0 elsewhere
Binomial distribution

15) Determine the mean and variance of binomial distribution
*16)i)Ten coins are thrown simultaneously .Fin the probability of getting at least i)seven heads ii)six heads
ii)Two dice are thrown five times ,find the probability of getting 7 as sum i)at least once ii)two times iii)P(1<X<5)

17)20% of items produced from a factory are defective. Find the probability that in a sample of 5 choosen at random i) none
is defective ii) one is defective iii) P<1<X<4)

18) Out of 800 families with 5 children each, how many would you except have i)3 boys ii)5 girls iii)either 2 or 3 boys iv)at

least one boy ? Assume equal probabilities for boys and girls

Poisson distribution

19) Find the mean and variance of Poisson distribution

20) Using recurrence formula, find the probabilities when X=0, 1,2,3,4 and 5; if the mean of the Poisson distribution is 3.

21) 1) A hospital switch board receives an average of 4 emergency calls in a 10 minute interval. What is the probability that i)
there are at most 2 emergency calls in a 10 minute interval ii) there are exactly 3 emergency calls in a 10 minute interval
I) It has been found that 2% of the tools produced by a certain machine are defective. What is the probability that in a
Shipment of 400 such tools a) 3% or more b) 2% or less will prove defective

22) If a random variable X has a Poisson distribution such that 3P(x = 4) = %P(x =2) + P(x = 0) find a) mean of

distribution b)find P(x < 2)

Normal distribution

23) Find the mean and SD of a normal distribution in which 7%of items are under 35 and 89% are under 63.

24)If X is anormal variate with mean 30 and standard deviation 5. Find the probabilities that



()26 <x <40 (ii))X =45
25)In a normal distribution 31% of the items are under 45 and 8% are over 64.Find the mean and variance of the
distribution
26)The marks obtained in mathematics by 1000 students is normally distributed with mean 78% and standard deviation
11% .Determine i)How many students got marks above 90%  (ii)What was the highest mark obtained by the lowest
10% of the students (iii)Within what limits did the middle of 90% of the students lie
27) I)The marks obtained in statistics in a certain examination found to be normally distributed. If 15% of the

students =60 marks, 40 %<30 marks, find the mean and standard deviation

II) If X is a normal variate, then find the area (i) to the left of z = —1.78  (ii) to the right of z = —1.45

iii) Corresponding to —0.8 < z < 1.53 (iv) to the left of z = —2.52 and to the right of z = 1.83









