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SCHOOL OF ADVANCED SCIENCES

Winter Semester 2023-2024

Continuous Assessment Test —I
Programme Name & Branch: B.Tech.
Slot: B1+TB1
Course Name & code: Probability and Statistics; BMAT202L
Class Number (s): VL2023240501677

Exam Duration: 90 Min. Maximum Marks: 50

General instruction(s): Answer ALL Questions

Q. | Question Max Cco BL
No. Marks
1. | In a retail market, fruit vendors were selling mangoes kept in packing boxes. These boxes 10 CO1 | BL1,
contained varying number of mangoes. The following was the distribution of mangoes BL5
according to the number of boxes.
Number of | 170-180 | 180-190 | 190-200 | 200-210 | 210-220 | 220-230 | 230-240 | 240-250
Mangoes
Number of | 52 68 85 92 100 95 70 28
Boxes
Find the mean, median and mode number of mangoes kept in a packing box.
2. | Following are the observations showing the one-day sales of a shopping mall, where we 10 | CO1 | BL4,
determine the frequency of the first 50 customers of different age groups. BL5
Age in Years 40-44 45-49 | 50-54 | 55-59 | 60-64 | 65-69
No. of | 5 8 11 10 9 7
Customers
For the given data, find the quartile deviation, standard deviation and hence compare your
results for better dispersion measurement.
3. | The joint probability density function of two random variables (X, ¥) is given by 10 | CO2 | BL2,
o fex(x—y), 0<x<2;, x<y<x BL1
fir () = { 0 elsewhe
(a) Determine the value of c. (b) Find the marginal distribution for X and marginal distribution
for Y. (c) Evaluate fy ;x (/).
4. | The joint probability mass function of (X,Y) is given by p(x,y)=k(2x+3y), x=0,1,2; and 10 | CO2 | BL4
y=1,2,3. Find the marginal distribution for X and Y. Find the conditional probability
distribution of X, given Y=1. Also find the probability distribution of (X+Y).
5. | A sample of 12 fathers and their eldest sons gave the following data about their height in 10 | CO2 | BL5

inches:

Father : 65 63 67 64 68 62 70 66 68 67 69 71
Son: 68 66 68 65 69 66 68 65 71 67 68 70
Calculate correlation coefficient for the above data.
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Answer ALL Questions
Q.No. Question Max CO | BL
Marks
1. 10 CO1 | BL5
Find mean, median and mode for the following data:
Class 150-154 | 155- 160- 165- 170- 175- 180-
interval 159 164 169 174 179 184
Frequency 10 11 11 10 7 6 6
2. 10 CO1 | BL4
Life of bulbs produced by two factories A and B are given below:
Length of life 550-650 | 650-750 | 750-850 850-950 | 950-1050
(in hours)
Factory A 10 22 52 20 16
(No. of bulbs)
Factory B 8 60 24 16 12
(No. of bulbs)
Find quartile deviation of A and B and then find its coefficients to know the bulbs of
which factory are more consistent from the point of view of the length of life?
3. 10 CO2 | BL5
The probability density function of a random variable X is given by
X, 0<x<1
fx(x) =43k —-x), 1<x<2
0, otherwise
0] Find the value of k
(i) Find P(0.2 < x < 1.2)
(i)  WhatisP[ 05<x<15/x=>17]?
(iv) Find the distribution function of fy (x).




10 CO2 | BL2
Find all the marginal and conditional distributions for the following table which
represents the joint probability distribution of the discrete random variable (X, Y).
X
Y 1 2 3
1 1 1 0
12 6
2 0 1 1
9 5
3 1 1 2
18 4 15
10 CO3 | BL4

Find the correlation coefficient between the two subjects: Mathematics and Statistics.
The marks obtained by 10 students in those subjects are given below:

Marks in 75 30 60 80 53 35 15 40 38 48
Mathematics

Marks in 85 45 54 91 58 63 35 43 45 44
Statistics




Answer Key

1.
Solution:
x-4 x-167
Class |Frequency ()| Mid value ()|~ 7 =~ 3 f-d of
@ 2) 3 A=16T,h=5 |(D=2)x@H | (D
4)
150 - 154 10 152 -3 -30 10
155 -159 11 157 -2 -22 21
160 - 164 11 162 -1 -1 32
165 - 169 10 167=A 0 0 42
170 -174 7 172 1 7 49
175-179 5] 177 P 12 55
160 - 184 5] 1682 3 18 61
n=61 |  — — Zf.dz S| ——

For Mean, it is not necessary to make continuous data- Median it is compulsory.

(If continuous data set framed then A=167.5 instead of 167 --- Final answer for Mean also 165.4 instead of 164.9)

YA X
Meani =4+ — h 2%
* " Median M =L + e
-26 30.5 - 21
=167+ — -5 1595+ — " .5
a1 0 = 15935 TERE
= 167+ (- 0.4262) - 5 95
=1595+—":5
11
= 167 - 2.1311
= 163.8182
= 164.8689

Here maximum frequency 11 is repeated
S0 mode can not be obtained directly

We have given Mean (X) = 164 8689, Median(M) = 163.8182 Mode(Z) =7

Z=3M-2X

Z=73-163.8182 -2 1648689 Mean =164.9 (4M)

Z = 491.4545 - 329.7377 Median = 163.8 (4M)
Mode =161.7 ([2M)
Z=1617168



Factory A Factory B
Frequenc
Class quency o Frequency
. of
550 - 650 10 _ 10 _ f
650 - 750 22 _ 32 | 8 3
750 - 850 52 a4 60 63
850 - 950 20 104
950 - 1050 16 ' 120 ' 24 92
) | 16 108
n=120 12 120
3n - T
- T n =120 -
= - . QS = J: s o i
90 - 84 z i
30- 10 - & - 7 ¢
— &5 . =850 + . 100
= 650 7 00 J 20 O,=L~+ 7 C O;=L+ I " C
20 . 0 30-8 90 - 68
— 650+ — . =850+ — - 100 o . . .
650+ = - 100 20 = 630 + —— 100 =750+ —— 100
= 650 + 90.9091 = 850+30 22 2
=650+ — - 100 =750+ — - 100
= 740.9091 = 880 60 24
= 650 + 36 6667 = 750 + 91.6667
= 636.6667 = 841 6667

Factory A — CD under Q.D

O3-01  880-740.9091  139.0909

(3M+3M)

= 695455 (Semi-InterQuartile range)

uartile deviation =
“ 2 2 2
Cosfiicient of Quartile deviat O3-01  880-7409091  139.0909 ) oss
oefficient of Quartile deviation = = = =0
Q; 0, 880+ 7409091 1620.9091 >
(2m)
Factory B — CD under Q.D
_ o Q3-01 8416667 - 686.6667 155 , ,
Quartile deviation = T = 3 =75 = 77.5 (Semi-InterQuartile range)
Cosfiicient of Quartie deviati O3-Q1 8416667 - 686.6667 0101
cefficient of Quartile deviation = = = = 0.101-
O;+0Q; B41.6667 + 6866667 15283334
(2m)

CV (A) < CV (B). Bulb produced by Factory A is more consistent than Factory B from the point of view of life Length.



X, 0<x<1
fx(x)=3k(2—-x), 1<x<2
0, otherwise
Given is pdf:
- '1 "2
M xdx + k| (2-x)dx =1 15 .
j (2—x)d
L fl L @P[05<x<15/x>1] Ji (2= x)de
—+k==1 . _
= fl_lf.-‘—xldr
(2MD (30D
1.2
(i) J;]Q dx + 1 2 — xdx =0.66
(2M)
( x; ) 0<x<1
(iv) F(x)=i_x_2+2x_§ 1<x<?2 (3™m)
2 2’ - =
0, otherwise
4,
X MDF
Y 1 | 2] 3 Py (y)
1 1 1 0 1
12 6 4
2 0 1 1 14
9 5 45
3 1 1 2 79
18 4 15 180
MDF 5 19 1 )
Py(x) | 36 | 36 | 3 - 1
(5M)
CDF: (Total column sum 1,1...) (5M)
forX=1 X=2 X=3 forY =1 Y=2 Y=3
1 3 6 0 1 0 10
5 19 3 79
2 0 4 3 2 5 45
19 5 3 14 79
3 2 9 2 0 24
5 19 5 14 79




2 2
X - M, Y- M, (X - My) (Y - My) (X - M,J(Y - M,)
27.680 28.706 761.768 823.598 7592 .176
-17.480 -11.388 3G2.768 127.696 196.628
12 .680 -2.396 158.768 5,296 -28.988
32.680 34.706 1862 .768 12@4.898 1131.228
5.680 1.788 31.366 2.808 9.578
-12.480 6.788 153,768 44,598 -83.080
-32.480 -21.3@8 1049 .768 453,598 £98.128
-7.488 -13.3@8 54.760 176,596 95.426
-9.480 -11.388 88.360 127.598 186.228
2.6080 -12.388 @.368 151.298 -7.380
Mx: 47.488 My: 56.3@0 Sum: 3664.480 Sum: 3118.188@ Sum: 2584.380
(6Mm)
X Values
¥ =474
Mean = 47.4

F(X - M,)% =55, = 3664.4

¥ Values
¥ =563
Mean = 56.3
Z_ _
2 - M}r] = SS},— 3118.1
X and Y Combined
N=10
204 - MY - MF}' = 2904.8

R Calculation
r=2(x- M},}[Y - ML f{[SSx]{SSy}}

r = 2904.8 / V((3664.4)(3118.1)) = 0.8593

(4m)
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Class Number (s): VL2023240501672/1745/1670/2282/2299/1664/1661

Exam Duration: 90 Min. Maximum Marks: 50

Answer ALL Questions

(Only calculatar is to be permitted)

’ / Max Marks
Q.No Question
sl i /)
1.
/ Calculate the missing frequency X and median for the following data:
No. of pills [ No. of people
cured
4-8 11
8-12 13 10
1216 16
16-20 14
20-24 X
2428 9
28 -32 17
32-36 6
36-40 4

Given that the average number of pills to cure a person is 20,
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Programme Name & Branch: B.Tech

Slot: D2+TD2

Course Name & code: Probability and Statistics- BMAT202L

Class Number (s): VL2023240501665, VL2023240502271, VL.2023240502291, VL2023240501744,
VL2023240501662, VL2023240502275, VL2023240502278.

Faculty Name (S)Z MURUGAN V, GOURANGA MALLIK, PADMA R, DEBAROTI DAS, POORNIMA T, RAMU G,

DHARANTI S.

Exam Duration: 90 Min.

Maximum Marks: 50

General instruction(s): Answer all questions 5x10=50

Q.No. | Question Max CO | BL
Marks
1. Calculate the mean, median and mode for the following distribution. 10 | CO1 | BL3
Marks 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99
No. of 8 | 87 | 100 | 304 | 211 | 85 | 20
students
2. Find the coefficient of mean deviation from mean, coefficient of variation for | 10 | CO1 | BL3
the following data.
x| 0 1 2 3 4 5 6 7 8
f 4 36 100 | 232 | 280 | 204 | 112 28 4
3. Let X and Y be two random variables having the joint probability mass function | 10 | CO2 | BL3

(i)

(i)

Find all marginal distributions and means of X and Y.
Determine the value of P [X<1/Y=1] and P[X>1Y<2]

f(x,y)= %(Zx + y)where x and y can assume only the integer values 0, 1, 2.




Let X and Y have the joint probability density function 10 | CO2 | BL3
f(x’y)z{x%%,os:csL 0<y<?2
0, otherwise
Then find (i) P(X >%) (i) P(Y <X) (i) P(Y <%/x <%j
Calculate the Karl-Pearson’s coefficient of correlation for the following 10 | CO3 |BL2

percentage of marks in Economics (E) and Statistics (S)

SNo |1 2 3 4 5 6 7 8 9 10

E 78 36 98 25 75 82 90 62 65 39

S 84 51 91 60 68 62 86 58 53 47
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SCHOOL OF ADVANCED SCIENCES
DEPARTMENT OF MATHEMATICS LSLOT Flj
CONTINUOUS ASSESMENT TEST-I (January 2023)

WINTER SEMESTER 2022-23
Programme Name & Branch: B.Tech

Course Code: BMAT202L

Course Name: Probability and Statisﬁcs

Exam Duration: 90 minutes ' Maximum Marks: 50
General instruction(s): Answer all questions 5x10=50
Sl.No. Question ' Marks
1. | Calculate the lower quartile, median and upper quartile for the following distribution. 10
Age 54-57 | 58-61 | 62-65 | 66-69 | 70-73 | 74-77 | 78-81 | 82-85
No. of
employess 5 7 10 12 6 5 4 1
2t Find the coefficient of mean deviation from mean, coefficient of variation for the following | 10
data.
[ x 0 1 2 3 4 5 6 |7 | 8 \
Lf 4 36 100 (232 [280 [204 J112 28 |4 |

3. Let X and Y are two random variables having the joint probability mass function |10
flx,y)= ——(2x +y) where x and y can assume only the integer values 0, 1 and 2. (i) Find all

marginal dlstnbutlons and means of X and Y. (ii) Determine the value of P[X <1/Y = 1]

4, Let X and Y have the joint probability density function ‘ . 10
( ) +—O<x<10<y<2
x,y) = '
ey 0, otherwise

I’ 1
Then Find (i) P(X > l] (ii) P(Y <X )(111) P[Y < -E/ X< 5)
(iv) Verify whether X and Y are independent?
5. | Obtain the correlation coefficient for the followmg ages of husbands(X) and wives (Y). 10

X 23 27 28 28 29 30 31 33 35 36
Y 18 20 22 2] 21. |29 27 29 28 29
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SCHOOL OF ADVANCED SCIENCES

Winter Semester 2023-2024  Continuous Assessment Test —I

Programme Name & Branch : B.Tech(common) Slots |/ GI¥TG1
Course Name : Probability and Statistics Course Code : BMAT202L
Exam Duration: 90 Min. Maximum Marks: 50

Answer ALL Questions(5x10=50 Marks)
1. Find the value of Mean, Median and Mode from the data given below
Weight(kg) :20-40 40-60 60-80 80-100 100-120 120-140 140-160 160-180 180-200
No of Students : 8 12 20 .30 40 35 18 7 5

2. The scores of two bats man A and B in a series of matches are as follows:
A 13748 28 62 59 20 83 48 52 47

B35 3877 38 26 58 63 31 40 46
Which of the two batsman do you consider the more consistent and more efficient?

3a) A discrete random variable has the following probability distribution

X 0 1 2 3 4 5 6 7 8

p(x) a 3a 5a Ta 9a l1a 13a 15a 17a

(1)  Find the value of a (ii)Find P(x = 7) (iii)) Find P(3 < x < 7/x > 5)
- 1 ;W

b) A lot containing 7 components is sampled by a quality inspector; the lot contains 4 good

and 3 defective components. A sample of 3 is taken by the inspector. Find the expected value Q—r J
of number of good components in the sample. ‘

4. Two electronic components of a missile system work in harmony for the success of the

total system. Let X and Y denote the life in hours of the two components. The Joint density of
Xand Yis

_fye My > 8
X, ) =
fGe) { 0, elsewhere

(i) Give the marginal density functions for both random variables, —2 ©

(i1) What is the probability that the lives of both components will exceed 2 hours? — Lf

5. Calculate the correlation coefficient between X and Y
X:22 53 46 67 43 3583 1195 13
Y:18 39 31 42 55 64 82 10 96 14
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SCIIOOL O ADVANCED SCIENCES
Winter Semester 2023-2024
Continuous Assessment Test —I

Programme Name & Branch: B.Tech
t: G2+TG2 »
zl:urw Name & code: probability and Statistics & BMAT202L
Exam Duration: 90 Min. Maximum Marks: 50
Answer ALL the Questions
uestion Max
R) ; } ’ —Y Marks
0. - - A
ll‘ Find the mean, median and made for the following data [1Q- 6‘ / VAR 2494 T 10
Class 1-10 | 11-20 | 21-30 | 3140 | 41-50 51-60 | 61-70 | 71%q | 81-90 | 91-100
Frequency | 3 7 13 17 12 10 8 8 \ 6 6
2. Find the quartiles Q;, @2,Q3 and coefficient of quartile deviation for the f°110V‘ilng data. @\ - gkiE 10
Class 010 | 1020 | 2030 | 3040 | 40-50 | 30-60 60-7®\_ =33
Frequency 8 20 34 46 28 14 10 §-nn-28
3 The following table represents the joint probability distribution function of the discrete random ——— X 10 ‘
- 3 3 e

variables X and Y

/12 | 1/6 0
2 0 1/9 1/5
3 /18 | 1/4 | 2/15

(ii) Find the conditional distribution of Y given X = 3.
(i) Find P(X < 2,Y =3)  11/9(
(iv) Find P(X+Y < 4) '/4

(i) Find the conditional distribution of X given Y = 2. (PP ¥ )
(0, 3/5 Z/5)

10

/4,
1
faoy) =g 6~ ¥~ 0sx<22<y<4
0, otherwise
3 319 5 /21

If X and Y are two random variables having joint probability density function

3]s

Find (i)Find the value of k (i) P(X < 1nY < 3) (iii) P(X + Y <3)and (iv) P(X <1/¥ <3)
1¢

60 | 34 | 40 | 50

Calculate the coefficient of correlation between x and y from the following data:
45 (41| 22|43 | 09159

x
Y

75 [ 32 [ 34|40 | 45|33 | 12

30J
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