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Seat No:

FC-11

Advanced Statistics-I (Principal)
(New Course)

Time : 3 Hours]

Instruction : (1) Figures to the righthand side indicate marks.
(2) Use of simple calculator is allowed.
(3) Statistical tables will be supplied on request.

1. (a) Define differentiation and its rules.

Jx -4
b fx) = X——16; X #16
— l . o 16
= 3 : X =

Discuss the continuity at x = 16.

(c) Find out the value of the following (any two) :

0 Xliil)lx2+4x+3
x2-7x -8

lim X2 =9 +4/x° =27
2) x>3 \/ \/
Jx—3

lim
(3) x>0 3* 27
im  (X=5)(x+4)
() x>0 52 %18
OR
1. (a) Explain the types of function with illustrations.

lim f(x+4)-f(x—-4
(b) If f(x) = x°, then prove that x —0 ( )x2 ( )=24
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(c) Differentiate the following functions with respect to x (Any two) : 6
(i) y=0Gx+2x — 1) (4x> — 3x + 95)

(i) y = log {&.3%%)

(iii) y _ 5K +8x-T

(iv) (X2 +5x—-7)
MY T k2 -ax+3)
2. (a) Define the combination and prove that n, +n._ =n +1Cr 3
(b) Sum of the ‘n’ term is 5n” — 4n of the series. Find out n™ term and 6" term. 3
» 2\’
(c) Find the coefficient of x ® in the expansion of {X + ;} . 4

(d) By the method of mathematical induction, prove that 2*-1 is in multiple
of 5. 4

OR

n!
Py n-r)! -

2. (a) Prove that n 3

(b) How many new numbers of 5 digits can be formed by using the number 35,689 ?
How many numbers from them will be greater than 80,000 ? 3

(c) Ifn™term of the series is 16n> + 8n — 3, then obtain the sum of ‘n’ terms of

that series. 4
10
. ' _ 3x* 2
(d) Obtain the middle term in the expansion of T+3_x . 4
3. (a) Prove that P(AUB)=P(A)+P(B)-P(ANnB) 4

(b) There are 3 black and 2 white balls in a box. 2 balls are taken from the 4
box. Rs. 36 is given for each white ball. What amount should be charged
for each black ball, so that the game is fair ?
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(¢) (1) The probability that A and B witnesses speak truth are 0.6 and 0.3 6
respectively. If they agree to a statement, then find the probability of
the statement being true.

(i1)) Three dice are thrown. Find the probability of getting a total of 15°.

OR
(a) Prove that vV (x)=E (x2?) - {E(x)}? 4
(b) For the following frequency distribution, find out the first four raw 4

moments, mean and variance :
X 21122123 (24| 25
F | 3 719 | 4 2

(c) The probability distribution of a random variable X is as follows : 6

X 5 6 7 8 9 10

1

P:l005| p | 03| 4p | 0.1 | 0.05

1

Find out (i) Value of p (ii) EQ@x — 3) (iii) V3x + 2).

(a) Obtain mean and variance of Poisson distribution.

(b) The probability mass function of a poisson distribution is as follows : 4
337 .
P(x)=¢ . From that, obtain P(0 < x < 3).
X !
(e™ = 0.0498)

(¢) The mean and S.D. of a normal distribution are 150 and 15 respectively, 6
Find the probability areas of the following values :

(i) 165 < x < 180 (i) x >195 (i) |x — 150| < 30

OR
(a) Describe the properties of normal distribution. 4
(b) Obtain mean of hypergeometric distribution OR binomial distribution. 4
(c) (i) Assuming that half of the population is non-vegetarian, how many 6

investigators out of 200 will report that at least 7 persons are non-
vegetarian if each one of them takes a sample of 10 individuals ?
(i) If for a Poisson variate X,

Px =3) =5P (x =5), find PO < x < 3)
(e™ = 0.1353)
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5. (a) For simple random sampling without replacement methods prove that :
y N—-n
VE)=—5%

(b) 3,5, 8,9, 10 are the observations of a population. Verify the following

results by taking samples of size 2 units without replacement :
i) E@G)=Y

) VE)=SY

OR
5. (a) Describe stratified random sampling.
(b) State the characteristics of a good sample.

(c) From the following, each stratum of 10% stratified random samples are
taken under the proportion allocation. Find the variance of stratified mean
and the population mean.

Stratum | No. of units Stratum mean | Stratum variance
1 200 40 4
2 100 45 1
3 300 50 9
4 400 20 10
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