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1. (@) Define derivative and state the rules of derivative. 04
(b) Differentiate the following function w.r.t. x (Any two) : 06
(1) y=¢e"xlogx
, B
@ »= 1+ x+ x2
3) y = x>-3%-logx
(¢) Find the limits of the following functions (Any two) : 04
lim X =8
O I
0 lim ﬂ
S N
lim a’* +3a% -4
(3) x_)o a2x _4ax+3
OR
1. (a) Explain the meaning of continuity of a function at a point. 04
1
(b) Prove that the following function is discontinuous at x = ) 06
1
f(x) = x when 0< X<§
I |
= when x =

1
1—xwhen5<x<1
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Differentiate the following function w.r.t. x (Any TWQO) 04
3
) y=5+3_2
X
X
2) 1+ x2
; X% +3
G V= vy e
n n n!
Give the meaning of ~ Cr and Prove that Cr = (1), 04
Find the value of (0.49)° using binomial expansion. 04
Find the value of n from the following : 06
1 e6p, =120 (2) 1l.np, = 6.n+2P, (3) nc, :nc, =7 : 4
OR
State the principle of mathematical induction and using it prove the following : 04
l1+3+5+7..02n-1)=n
1Y
If the co-efficient of x in the expansion (xz + —j is 270, find the value of k. 04
X
How many different numbers of five digits can be formed by using all digits of the 06
numbers 50231 ?
Give different definitions of probability 04
The probability distribution of a random variable x is as follows : 06
xi 0 1 2 3 4
i 1 3 1
p (i) | 15 p 10 p 10
(1) Find value of p
(2) Find E(x + 1)
The First four raw moments about origin of a frequency distribution are 04
1.5, 17, =30 and 108, find its central moments.
OR
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3. (@ Provethat V(x)=Ex) - [E®)] 04

(b) If A, B, C are three mutually exclusive events and 2P(A) = 3P (B) = 4P(C) 03
then find P (BuU C).
(¢)  Show the relation between raw moments and central moments. 03
(d) Find first four central moments for the observations 5, 7, 10, 11, 12. 04
4. (a) Give the p.d.f. of a nomal distribution and give its properties. 04

(b) For a binomial distribution n = 6 and 9P (x = 4) = P (x = 2), find the value of P 06

(c) Fit a Poisson distribution to the following data 04
X 0 1 2 3 4
f 110 65 21 3 1 [e06 = 0.5488]
OR

4. (a) Write the p.d.f. of of Binomial, Poisson & Hyper Geometric distribution and its 04
mean & variance.

(b) A random variable x is normally distributed with mean p = 150 and 6 = 20, find
(1) If P(x>k,)=0.05 (2) P40<x<k,)=0.3829 04

z 0.5 1.0 1.645
[P(z) 0.1915 .3413 0.4500}
(¢) In a binomial distribution with n =5 06
P (x=2) =0.2048 and
P (x =3) =0.0512. Find the value of P

Find k, & k,

5. (a) Write short notes on 04
Stratified sampling & systematic sampling.

(b) The observation of a population are 6, 8, 12, 16, 20 and 22. How many different 10
samples of size 2, without replacement, can be taken from it? Preparing a list of the
sample, verify the following results :

O EmM=Y

N—nji

@) V(y)=( ~

(3) E@G*) =8
OR
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(2)

(b)

(1)  Explain the method of simple random sampling
(2) State the characteristics of a good sample.

Obtain the population mean and variances :

(1) of a stratified mean from the following data.

N, = 40 Y, =5 S; =10 n, =8
N, = 30 Y, =7 S2=8 n,=6
N, =30 Y, =6 S2=9 n,=6

(2) The following are the observations of a population : 20, 28, 23, 18, 25, 29,
35, 38, 26, 33, 21, 28. Take all systematic samples of size 3 and

verify that E (ysy) = ¥ Also find V(ysy).

04
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Instructions : (1) All questions carry equal marks.

(2) Use of Simple calculator is allowed.

1. A If f (x):xzcx_ﬂ) find the value of 04
i)  f(2)-7@) (i) f@a-1)-f()
(B) Find out limit of the following (Any two) 06
x> +8

(1) lim 5
x—>-2 x°“ =4

TS )

x—1 x—1

x2 +1
im —
x> (x+1)(x+2)

(3)

(C) Define derivative and state rules of derivative. 04
OR

1. (A) State the condition of continuity of a function f(x) at x = a 04

(B) Find derivative w.rt x (any two) 06

(1) y=e".logxx
2) y=3+—o:
5
() yo(:2+3v-1)2
(C) Explain the meaning of limit of a function 04
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2. (A) Explain the following term :
(1) Sample space

(2) Mutually exclusive events

04

(B) Ifx and y are independent random variable if E(x) =2, E(y) =3, Var(x) = 1.2, 04

Var(y) = 2.1 then find the value :
(I) E 3x + 2y)
2) V Gx - 2)
(C) Explain the relation between raw moments and central moments.

OR
2. (A) Prove that P(AuUB)=P(A)+P(B)—P(ANB)

(B) There are 3 black and 5 white balls in an urn. Three balls are taken
at random from it. If a person has to pay Rs. 5 for each white ball

and if he receives Rs. 3 for each black ball, find his expectation.

(C) If first four moments about 3 of a discrete variable are 2, 5, 6 and 20
find central moments, mean and s.d of the variable.

3. (A) State the p.d.f. of a binomial distribution and its properties.

(B) For a Poisson variate P(x = 1) = P (x = 2). Find P(x = 3).
(e =0.1353)

1
(C) The probability that a person hits a target is 3 find the probability

that he will hit the target in 3 times out of 5 trials.
OR
3. (A) State the p.d.f of a Poisson distribution and its properties.

(B) If mean and variance of a binomial distribution are 2 and 1.5 then
find P(x<?2)

06

04

06

04

04

06

04

04

06

(C) Write the mean and variance of a binomial, Poisson and Hypergeometric

distribution.
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4. (A) Explain the following terms in decision theory :

(B)

4. (A
(B)

5. (A
(B)

FC-19

(1) Event
(4) Estimate of probability of events.

(2) Act

(3) Pay-off matrix

Draw PERT chart for the following project and find the critical path.
Activity | 1-2 1-3 | 2-3| 2-4 | 3-4 | 4-5| 4-6| 5-7| 6-7
Time 10 12 5 6 3 5 2 5 4
(In hrs.)

OR

Explain the meaning of PERT and CPM.
From the following pay off matrix determine the best act using
(i) Maxi-min principle (ii) Maxi-max principle

(iii) Howrich principle (o =0.8)

Act
Event | A A, A, A,
S, 3 5 4 -1
S, 2 6 4 6
S, -1 -1 3 7
S, 5 2 -2 5

What is sampling ? Describe its advantages.

A population is divided in three strata. The information regarding them
is as follows.

Stratum Number of unit Stratum Stratum
in stratum mean Variance

1 60 8 12

2 30 6 10

3 10 9 4.5

04

10

04
10

04
10

If 10, 6, 3 units are taken respectively from these strata, find the variance

of stratified mean. Also find the population mean.
OR
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5. (A) What is stratified random sampling ? Describe its merits and demerits. 04

(B) The yield of groundnut of three tehsils of a district is obtained as 10
follows. Under proportional allocation a stratified random sample of
size 100 are taken. Find the average yield of groundnut and obtain

FC-19

the variance of sample mean.

Tehsil No. of farms Average yield S.D
1 120 100 10
2 180 50 5
3 200 120 12
16 P.T.O.



