Question Number : 73 Question Id : 640653765367 Question Type : MSQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0

Correct Marks : 4 Max. Selectable Options : 0
Question Label : Multiple Select Question
Choose the correct option(s) from the following:
Options :

6406532561857, ¢ If A and B are orthogonal matrices, then AFB is also orthogonal.

6406532561858, ¢ If A is orthogonal, then A~! is also an orthogonal matrix.

Let A be an n x n orthogonal matrix. Let R be the set of rows of A,
thought of as a subset of R". Similarly, let C' be the set of columns of A.
6406532561859, % 1hen exactly one of R or C' is an orthogonal subset of vectors.

If Ais an n x n orthogonal matrix, then ||Az| = ||z|| for any z € R™.
6406532561860. ¥ '
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N.A Minimum Instruction Time : 0
Correct Marks : 0
Question Label : Multiple Choice Question

THIS IS QUESTION PAPER FOR THE SUBJECT "FOUNDATION LEVEL : SEMESTER II: STATISTICS
FOR DATA SCIENCE II (COMPUTER BASED EXAM)"

ARE YOU SURE YOU HAVE TO WRITE EXAM FOR THIS SUBJECT?
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6406532561863. ¥ YES

6406532561864. #* NO
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Question Label : Multiple Choice Question
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Continunous random variables:
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I. Markov's inequality: Let X be a discrete random variable taking non-negative values
with a finite mean gi. Then,

2. Chebyshev’s inequality: Let X be a discrete random variable with a finite mean p
and a finite variance o2, Then,

1

P(|X—Fi|2k0)iﬁ

3. Weak Law of Large numbers: Let X1, Xa,..., X5 ~ iid X with E[X] = p, Var(X) =

X]—!-Xg—é—...—%—X

o,

Define sample mean X = " Then,
n
2
- a
P(X —pl>8) < —
no=

4. Using CLT to approximate probability: Let X, Xs,..., X, ~ iid X with E[X] =
. Var(X) = o2
Define Y = Xi + Xo +... + X;. Then,
Y —np
NG

~ Normal(0, 1).

Useful data:

1. Use the following values of Fz if required:

Fy(1) = 0.84, Fz(1.92) = 0.97, Fz(0) = 0.5

n+1
2. /a'-“d;r- - :
: n+1

Options :

6406532561865. ¥ Useful Data has been mentioned above.

6406532561866. # This data attachment is just for a reference & not for an evaluation.
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Question Number : 76 Question Id : 640653765373 Question Type : SA Display Question
Number : Yes Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction
Time:0

Correct Marks : 3

Question Label : Short Answer Question

Let X, Xs. ..., Xs ~ 1.1.d. Bernoulli(0.5). Define a new random variable
e X] T )Lr-_r 7 e Xf;(j.

Using the Central limit theorem, find the approximate value of P(Y < 21). Enter the
answer correct to two decimal places.

Response Type : Numeric
Evaluation Required For SA : Yes
Show Word Count : Yes

Answers Type : Range

Text Areas : PlainText

Possible Answers :

0.81 to 0.87

Question Number : 77 Question Id : 640653765374 Question Type : SA Display Question
Number : Yes Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction
Time:0

Correct Marks : 3

Question Label : Short Answer Question

Let X and Y be two continuous random wvariables with joint PDF

Frflags {J‘ + ryj. if 0 < ; <land 0<y <1,
0, otherwise.

Find the value of ¢. Enter the answer corret to one decimal place.

Response Type : Numeric

Evaluation Required For SA : Yes

Show Word Count : Yes



Answers Type : Equal
Text Areas : PlainText

Possible Answers :

1.5
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Question Number : 78 Question Id : 640653765376 Question Type : MCQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0
Correct Marks : 3

Question Label : Multiple Choice Question

Suppose X and Y are two mdependent random variables with probability density
functions as

1
.  otherwise.

l'_’ c::. ; .
My}:{uy. 0<y<l

and

otherwise.
Calculate the value of E[XY].

Options :

i}

6406532561873. #

ol o

6406532561874.

8
6406532561875, ¢ 3



6406532561876, # Insufficient information

Question Number : 79 Question Id : 640653765377 Question Type : MCQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :
N.A Minimum Instruction Time : 0

Correct Marks : 3

Question Label : Multiple Choice Question

i, 0 - X100 be 1.1.d. samples with mean 150 and variance 100. Find the mean

Xi+Xo+.. .+ Xigo .

and variance of X, where X = 100 i1s the sample mean.

Options :

6406532561878, * E[X] = 150, Var(X) =10

6406532561879, v ELX] =150, Var(X) = 1

6406532561880, % E[X] = 1500, Var(X) = 10
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Question Number : 80 Question Id : 640653765375 Question Type : MSQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0

Correct Marks : 3 Max. Selectable Options : 0



Question Label : Multiple Select Question

The joint PMF table of two diserete random variable Xy and X 1s given as

e X 1 2
el
1 E .
3 0
2 - i
;

Which of the following option(s) is(are) true?

Options :

x:(2) = fxa{2)
6406532561860, v 1X1(2) = fxal2)

6406532561870, % 151D # fxa(1)

6406532561871, % Xy and Xy are independent.

6406532561872, « A1 and Xy are not independent.
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Question Id : 640653765378 Question Type : COMPREHENSION Sub Question Shuffling
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Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction Time: 0
Question Numbers : (81 to 82)

Question Label : Comprehension



The joint probability density function of two continuous random variables

X and Y 18 given as,

oy, agv<r<l
flz,y) = { "f .

0. otherwise

Based on the above data, answer the given subquestions.

Sub questions

Question Number : 81 Question Id : 640653765379 Question Type : MCQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0
Correct Marks : 3

Question Label : Multiple Choice Question
Find the marginal density of X.

Options :

i O0<z<1,
Faxlz) = { i

6406532561881, # 0, otherwise.

0. otherwise.

dr. y<zx <1.
fx(z) = { s
6406532561882, #

0, otherwise.

X . il | e
fx(z) = {
6406532561883, +

A1 8
fg[‘r']:{-h' y<z<1

6406532561884, # 0,  otherwise.

Question Number : 82 Question Id : 640653765380 Question Type : SA Display Question

Number : Yes Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction



Time:0

Correct Marks : 2

Question Label : Short Answer Question

What is the value of E[X]? Enter the answer correct to one decimal place.
Response Type : Numeric

Evaluation Required For SA : Yes

Show Word Count : Yes

Answers Type : Equal

Text Areas : PlainText

Possible Answers :

0.8

Question Id : 640653765381 Question Type : COMPREHENSION Sub Question Shuffling
Allowed : No Group Comprehension Questions : No Question Pattern Type : NonMatrix

Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction Time : 0
Question Numbers : (83 to 84)
Question Label : Comprehension

In a large town, it is estimated that 20% of students own a laptop. A random sample of 400

students is selected from the town.

Based on the above data, answer the given subquestions.

Sub questions

Question Number : 83 Question Id : 640653765382 Question Type : MCQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0
Correct Marks : 2
Question Label : Multiple Choice Question

Let a random variable X denote the total number of students without laptops in the selected

sample. Which of the following options is a good model for X?

Options:



6406532561886. # X ~ Bernoulli(0.5)
6406532561887. * X ~ Bernoulli(0.2)
6406532561888. ¥ X ~ Binomial(400, 0.8)

6406532561889. # X ~ Binomial(400, 0.2)

Question Number : 84 Question Id : 640653765383 Question Type : SA Display Question
Number : Yes Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction
Time: 0

Correct Marks : 3

Question Label : Short Answer Question

Using the Central Limit Theorem, find an approximate probability that at least 80 students in the

selected random sample own a laptop. Enter the answer correct to one decimal place.
Response Type : Numeric

Evaluation Required For SA : Yes

Show Word Count : Yes

Answers Type : Equal

Text Areas : PlainText

Possible Answers :

0.5

Question Id : 640653765384 Question Type : COMPREHENSION Sub Question Shuffling
Allowed : No Group Comprehension Questions : No Question Pattern Type : NonMatrix
Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction Time : 0
Question Numbers : (85 to 86)

Question Label : Comprehension

A random sample of size n 1s taken from a population with mean p and
standard deviation 25.

i == X1+ Xo+---+ X
The sample mean is X = — - =,

Tt



Based on the above data, answer the given subquestions.

Sub questions

Question Number : 85 Question Id : 640653765385 Question Type : MSQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0

Correct Marks : 3 Max. Selectable Options : 0

Question Label : Multiple Select Question

Which of the following inequalities result from Chebyshev's inequality?
Options :

P(X-p<B)>1-2
6406532561891. n

P(IX—p/<5)>1——
6406532561892. =«

F(UT—;: ]
6406532561893. « n

6406532561894, % B L

Question Number : 86 Question Id : 640653765386 Question Type : SA Display Question
Number : Yes Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction
Time: 0

Correct Marks : 2

Question Label : Short Answer Question



Find the minimum value of n such
that the sample mean hes in
1 — 5, pp+ 5] with probability more

than (0,95 using Chebyshev's
nequaliy.

Response Type : Numeric
Evaluation Required For SA : Yes
Show Word Count : Yes

Answers Type : Range

Text Areas : PlainText

Possible Answers :

498 to 502

Question Id : 640653765387 Question Type : COMPREHENSION Sub Question Shuffling
Allowed : No Group Comprehension Questions : No Question Pattern Type : NonMatrix
Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction Time : 0

Question Numbers : (87 to 88)

Question Label : Comprehension

The joint density of two continuous random variables X and Y 1s given by

r+y
L Bzl By b
fxyiz,y) = k ‘
0, otherwise.

Based on the above data, answer the given subquestions.

Sub questions

Question Number : 87 Question Id : 640653765388 Question Type : SA Display Question
Number : Yes Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction
Time: 0

Correct Marks : 2

Question Label : Short Answer Question

Find the value of k.



Response Type : Numeric
Evaluation Required For SA : Yes
Show Word Count : Yes

Answers Type : Equal

Text Areas : PlainText

Possible Answers :

1

Question Number : 88 Question Id : 640653765389 Question Type : MCQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0
Correct Marks : 3

Question Label : Multiple Choice Question

What 1s the value of

1 1
PP X < ]
I (."; 5 } 2)

Options :

1

6406532561897. * 16

00| -

6406532561898.

6406532561899, # 2

6406532561900, * 4

Question Id : 640653765390 Question Type : COMPREHENSION Sub Question Shuffling



Allowed : No Group Comprehension Questions : No Question Pattern Type : NonMatrix

Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction Time: 0
Question Numbers : (89 to 90)

Question Label : Comprehension

The joint PMF table of two discrete random variables X and Y 1s given as

i 0 1
¥ T

0 = 1

19 6

1 1 1

6 3

9 1 1

19 6

Based on the above data, answer the given subquestions.

Sub questions

Question Number : 89 Question Id : 640653765391 Question Type : SA Display Question
Number : Yes Calculator : None Response Time : N.A Think Time : N.A Minimum Instruction
Time:0

Correct Marks : 3

Question Label : Short Answer Question

Find the value of Cov( X, Y).

Response Type : Numeric

Evaluation Required For SA: Yes

Show Word Count : Yes

Answers Type : Equal

Text Areas : PlainText

Possible Answers :

0



Question Number : 90 Question Id : 640653765392 Question Type : MCQ Display Question
Number : Yes Is Question Mandatory : No Calculator : None Response Time : N.A Think Time :

N.A Minimum Instruction Time : 0

Correct Marks : 2

Question Label : Multiple Choice Question

What conclusion will you make based on the obtained value in the given part?

Options :

6406532561902. # There is a positive linear relationship between the variables Xand Y.
6406532561903. #* There is a negative linear relationship between the variables Xand Y.
6406532561904. ¢ There is no linear relationship between the variables X and Y.

6406532561905. * We cannot conclude anything.
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