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Note: (a) All questions are compulsory

Jor solving problems.

(c) Use of a scientific calculator is allowed

Q. No.

Question

Marks

01

The following data represent the DNA concentration (ﬁg/ ul) éeasured
from 15 biological samples: "»Qt
e
42,45, 47, 49, 50, 52, 54, 55, 57, 59, 61, 63 { 3%\110

"\*\

‘.\7 )

Q3 =63 ng/pL.
a) Calculate the IQR.
b) Identify the lower and upperofen
¢) Draw a box plot for the DNA ca?ibg ation data, clearly
indicating the outher B, Y

For this dataset, the quartiles are given as: Q} L %0" g/}.lL Q2= 55 ng/uL,

Q2

In a bioinformatics study;aré eﬁré”he“rS analyze 100 patients to investigate
the relationship beWee%%SPWIﬁc gene mutation (M) and response to a
drug (R). The results are:*
35 patients have thexgutauon
40 patients re§ ond tojthe drug.
18 patients havy both the mutation and a positive drug response.
a)} F ind fhé,pfobablhty that a randomly selected patient either has the
s+, mititatiof or responds to the drug.
& b) beterﬁune whether the events “having the mutation” and
“respondmg to the drug” are independent.
a‘c) If the two events were independent, how many patients would you
expect to have both the mutation and a positive drug response?

K biotechnology laboratory receives blood samples from two sources:
1 Lab A supplies 60% of the samples, with a contamination rate of 2%.

Lab B supplies 40% of the samples, with a contamination rate of 5%.
A randomly selected sample is tested for contamination.
a) Find the probability that a randomly selected sample is
contaminated.
b) Given that a sample is found to be contaminated, find the

probability that it came from Lab B.
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Q4

The error involved in making a certain measurement is a continuous
random variable X with probability density function:

_[0.9375(4 —x?),-2<x <2
falx) = { 0, otherwise

a) Compute P(X > 0)
b) Compute P(—1 < X < 1)

Q5

An appliance dealer sells three different models of upright freezers o+
having 13, 16, and 19 cubic feet of storage space, respectively. Let X= .

amount of storage space purchased by the next customer to buy a freezer. A g
Suppose that X has probability mass function: f] &
0.2,x = 13 A
(x) _ 0-5;x = 16 2 }“%&% A % i
P =%03,% =19 b N
0,else ‘ s B
a) Compute E(X) {:};ﬁ% =
b) Compute V(X) };& Y

¢) If the price of a freezer having capag{ty ( ctibic feet is
25X — 8.5, what is the expected, ptigé-paid by the next customer

ed, prig
to buy a freezer? N N (5
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