Jaypee University of Information Technology, Waknaghat
Test-2 Examination - October 2023
B.Tech - III Semester (BI/BT)

Course Code/Credits: 18B11MA312/4 Max. Marks: 25
Course Title: Probability and Statistical Techniques -
Course Instructor: RAD Max. Time: 1 Hour 30 min.

Note: Answer all the questions. Describe random variables along with range where applicable.

Use of scientific calculators is allowed.

1. Let A and B be mutually ezclusive events: P(A) = 0.29; B(B) = 0.43. (3 Marks) [CO-2]
{(a) Find P(A®). -
(b) Compute P(A UB).

2. Aradar system is designed such that the probability of detecting the presence of an aircraft
in its range is 98%. However, if no aircraft is present in its range it still reports (falsely)
that an aircraft is present with a probability of 5%. At any time, the probability that an
aircraft is present within the range of the radar is 7%. {4 Marks) [CO-2]

(a) What is the probability that an aircraft 1s detected by the radar system?
(b) What is the probability that an aircraft is present in the range of the radar given
that an aircraft is detected? ,

3. The probability distribution of the iiuniber of imperfections X per 10 meters of a synthetic

fabric in continuous rolls of uniform width is given by {4 Marks) [CO-2]

z 0 i 3 7]
fz) | 041 | 0.37] 0.16 | 0.05 | 0.0

Construct the cumulative distribution function of X.

4. A continmious random variable X has the distribution function (CDF): (4 Marks) [CO-2]
_ G0, z<0
Fx(z) = { kz* , 0<3<6
e 1 , z>6

(a) -'Determine the value of the constant k.
(b) Calculate P (2 < X < 1).

5. Probability that a medical surgery being success is 75%. Suppose that the surgery is
performed on 3 patients. Let X be the number of successes. ' (5 Marks) [CO-2]

(a) What are the possible values of X?
(b) What is the probability that the surgery is successful on exactly 2 patients?
(c) What is the expected number of successes?

1of 2



6. Carbon monozide (CO) emissions for a certain kind of car vary with a mean 2.9 g/mi and
standard deviation 0.4 g/mi. CO emissions follow a normal distribution. (5 Marks) [CO-2]

(a) What is the probability that the CO emissions for a randomly selected car fall between
2.9 and 3.5 g/mi?

(b) Find zq: only 3.6% of cars will be expected to have CO emissions above zy g/mi.

(Standard) Normal probability table to compute P(Z < z):

z | .00 0 02 03 84 06 07 48 09
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