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Q. P. Code: 25068

Total Marks: 80 Time: Three hours

[. Q1 1s compulsory

2. Solve any three out of the remaining from Q.2 to Q. 6.
3. Figures on the right hand side indicate marks. .
4. Use of statistical tables 1s allowed.

Q.1. a) A continuous random variable has P.D.F. f(x) =kx?(1 — x3), 0= x <

1, and f(x) = 0, otherwise.. Find k and mean. 5
1 2 =2
b)IfFA=|—1 3 0 [then prove that A™! = A* — 54 + 9. 5
L0 =2 1. ' g
c) By using Green’s theorem evaluate the integral mférh the square formed by
the line x=11,y = +1, §(x? + xy)dx + (x*+y2)dy. 5
d) Calculate Karl Pearson’s coefficient of corre_léfi@nffrom the data. 5
R E s 14l L[P
'y 3 4 5 |2 6

2. a) Random sample of 900 items is found to have a mean of 65.3cm. Can it be
regarded as a sample from a large population whose mean is 66.2 cm. and
standard deviation Scm. at 5% leyvelef significance? 6

b) Use the Lagrange’s method of multipliers to solve the NLPP, optimize

7= 6x% + 5x%, subjebtefd to® + 5x, =7,x1,x52 20 6
c) A vector field is given by F =(x? + xy?)i + (y* + x*y)j, prove that F is

irrotational, find the scalar potential 8
Q3. a) If x isa Poissen variable such that, p(x=1) = p(x=2).find E (x*) 6

b) Evaluate by using Stokes theorem, ¢ 3ydx + 4zdy + 6ydz where c is the
curve of the intersection of sphere x* + y* + z* = 8zand z = x + 4. 6

¢) A die was thrown 132 times and the following frequencies were observed.
Test the hypothesis that the die 1s unbiased. 8
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Q. P. Code: 25068

Number ] 2 3 4 5 6 Total
obtained
Frequency | 15 20 23 15 29 28 1132

|

Q.4 a) Obtain Spearman’s coefficient of rank correlation from the given data. 6 g%,

x |32 [55 [49 |60 |43 [37 [43 [49 |10 |20,
y |40 [30 |70 |20 |3

0 50 [72 |60 45 "*}.)
b) Use Gauss’s divergence theorem to evaluate, [[ x*dydz+y*dzdx +f
2z(xy — x — y)dxdy and S is the surface of the cube bounded by x = D X = i

=

c) Uslng the Kuhn Tucker method solve the NLPP. I\/I‘D{lmlz{: Z,fﬁ rl — X,° —
X3 4+ 4x, + 6x, subjectedto x; + x, < 2,2x, + 3x, ___12 ‘L’l x, =20 8

4 2 =21 /N
Q.5. a) Show that the matrix A=| =5 3 2 | iS'diagonalizable. Find the
transforming matrix and the diagonal matrix. — £ % &

b) Regression lines are given by 6y= 5x +90, ]Sggzg}/ﬂ 30, 02 = 16,
Find mean for x and vy, correlation cogﬁiciém,beﬁween xand y, and o;. 6

¢) The standard deviations calculatéd f‘r@m two random samples of sizes 9 and 13
are 1.99 and 1.9. can 1t be Leualzdt.,d as a sample drawn from the normal

populations with the &ﬂme 5tar1dard deviations? (Given: Fjgor =

3.51,with dof = 8and ;LZ FUQBE = 4.20,with dof = 12 and 8) 8
50 ir A4l 3 1 |
(Q6.a) Find A n‘A 1 2] §

b) The monthly bﬂlﬁl’}f X in a big organization is normally distributed, with mean
Rs. 3000 rmd st:mddrd deviation Rs 250. What should be the minimum salary of
a worker | 111 thig Qrﬂamzatlon so that the probability that he belongs to top 3%

workersg, \ WA §

c) The helghts of six randomly chosen sailors are in inches: 63, 65, 68, 69,7 land
1l 4 The helﬂ'hts of ten randomly selected soldiers are 61, 62, 65,66,69,69.70,71.,72
____’_".dﬁd_:- 73. Discuss in the light that this data suggests that the soldiers are on an
-"_'a_wf'zige taller than sailors. 8
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