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Section-A

1. Attempt ALL parts. Each questions carry equal marks. Write answers of each
question in short: (5x1=5)

a) Write the normal equation fory = a + g.
Solution Normal equations are
Yy=an+bY: Yi=aXi+bY-
X X X X
b) A bag contains 8 red and 7 black balls. Find the probability of drawing a
red ball.

8
Solution Find the probability of drawing a red ball= <L = %
‘1

c) Explain mean, median and mode.

Solution

Mean: The mean, also called the arithmetic mean or average or
average value, is the quantity obtained by summing two or more
numbers or variables and then dividing by the number of numbers or
variables.

Median: Measure of the central item when they are arranged in
ascending or descending order of magnitude.

Mode: Mode is defined to be the size of the variable which occurs
most frequently.

d) Write about Stratified Random Sampling.

Solution: Stratified Random Sampling involves categorizing the
members of the population into mutually exclusive and collectively
exhaustive groups.

e) If mean and variance for Binomial distribution is 9 and 3 respectively.
Find the distribution.

Solution m = np = 9, variance = npq = 3

1 _ 2
q_§1p_§

n

2
Binomial Distribution = <§ + §>

Section-B

P.T.O.



2. Attempt any TWO parts from this section (2x5=10)

a) Calculate the first four moments of the following distribution about the mean
and hence find 4 and B,.




b) Find both the lines of regression of following data.

X 5.60 5.65 5.70 5.81 5.85
y 5.80 5.70 5.80 5.79 6.01
Solution:

c. A die is tossed twice. Getting a number greater than 4 is considered a
success. Find the variance of the probability distribution of the number of

successes.
Solution:

P(success) = % = % P(failure) = 1 —§ = ;
Probability Distribution

P.T.O.



X

0

1

P(X)

4/9

4/9

1/9

Variance= Y, px? — ¥ px = 2/9

d. Fita Binomial distribution to the following frequency data:

X 0 1 3 4
f 28 62 10 4
Solution:
— Xfx _ 108 _
Mean= SYARET 1.01
np = 1.04
p=026andgq=1-p=1-0.26=0.74
Hence Binomial distribution= N(q + p)" = 104(0.74 + 0.26)*
Section-C
Attempt ALL from this section.
3. Attempt any ONE part from the following: (1x5=5)

a. Find the moment generating function of the discrete Poisson distribution given

-1 3x
by P(x) = % Also find the first and second moments about the mean.




b. The pressure of the gas corresponding to various volume V is measured, given
by the following data:

V (cm®) 50 60 70 90 100
P (kg cm®) | 64.7 51.3 40.5 25.9 78
Fit the data to the equation PV" = ¢

Solution:

P.T.O.



4. Attempt any ONE part from the following: (1x5=5)

a. The number of accidents in a year involving taxi drivers in a city follows a
Poisson distribution with mean equal to 3. Out of 1000 taxi drivers, find
approximately the number of drivers with

I.  No accident in a year.
Il.  More than 3 accidents in a year.

Solution:
Here meanm = 3



e~330

P(0) = i 0.0498
No of Accidents= 0.0498 = 1000 = 49.8 ~ 50
Il. P(More than 3) = P(4) + P(5) + -
=1-P(0)—-P(1)—-P(2)—P(3)
e 330 7331 7332 7333

R TR TR TR TR S

No of accidents=1000 * 0.3528 = 352.8 ~ 353

b. Urn A contains 2 white, 1 black and 3 red balls, urn B contains 3 white, 2 black
and 4 red balls and urn C contains 4 white, 3 black and 2 red balls. One urn is
chosen at random and 2 balls are drawn from the urn. If the chosen balls happen
to be red and black, what is the probability that both balls come from urn B?

Solution:

Let E,,E,, E5; and A denote the events

E; =urn A'is chosen, E, =urn B is chosen, E; =ur
n C is chosen

A = two balls drawn at random are red and black

1
P(E1) :é = P(E;) = P(Es)

3xcl
Probability of drawing a red and a black ball= —Clcécl
2
1 2 1
So P(A/El) -t P(A/Ez) =9 P(A/Eg) =<
P(E;)P(A/Es,) 20

Now, P(E2/4) = oo mep eor (/) TFEDFGTEY — 53

5. Attempt any ONE part from the following. (1x5=5)

a. Sample of two types of electric bulbs were tested for lengths of life and the
following data were obtained:

Type 1 Type 2
Number in the sample | 8 7
Mean of the sample (in | 1134 1024
hours)
Standard deviation of | 35 40
the sample (in hours)

Is there a significant difference in the two means? Given that t(g o514y = 2.15

Solution:
Ho = there is no significant in the average life
s; = 35,5, =40
Z(x1 _ %)% = 9800
Z(x2 _ %)% = 11200
2= ;[Z(x )+ Z(x —%)?] = 161538
n,+ny, —2 1 1 2 2 .

s =40.19

P.T.O.



X1 — X,

t = ——=—==05.288
sELL
n, np
As the calculated value of [t| = 5.288 > t(g 95 13)
Ho is rejected and hence, there is significant difference in the average.

b. Ten individuals are chosen at random from a normal population of students and
their marks are found to be 63, 63, 66, 67, 68, 69, 70, 70, 71, 71. In the light of
these data, discuss the suggestion that mean marks of the population of students
is 66. Given that £ 91,9y = 3.36.

Solution:

Null Hypothesis Ho there is no significant difference in the sample mean
and population mean i.e. u = 66

Alternate Hypothesis Hi : 4 # 66

f=2%_678
n
X 63 |63 166 |67 |68 |69 |70 |70 |71 |71

(x 23.04 | 23.04 |3.24 |0.64 [0.04 |1.44 |4.84 |4.84 |10.24|10.24

_ f)Z

t=2F=189
N
Since calculated value of |t] = 1.89 < t(g01,9)
So, Ho is accepted and hence there is no difference in the mean.




