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B.Tech 3rd Semester Exam., 2021

( New Course )
MATHEMATICS—III

{ PDE, Probability and Statistics )

Time : 3 hours Full Marks : 70

Instructions : .
(il The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.

(i} Attempt FIVE questions in all
fiv) Question No. 1 is compulsory.

(v} Statistical data is given at the end.
(vi) Non-programmable scientific calculator is allowed.

1. Choose the correct answer (any seven) :
2xT=14

@ 1f z=f [E] satisfies the partial
4

differential equation x“p-yq = B, where

E, then the value of

=Bz and q=
dy

ax
(o, B) is
1) (1, 0)
) (0, 1)
i) (0, 0)
i) (1, 1)
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(2)

(b} The particular integral of the PDE

- (d)

(d)

22AK /1003

xy& = 1
ax0y

is log{ax)log(by). Then the value of (g, b is
M (1, 1)
(@ (2, 1)
fi) (2, 3)
fiv) (1, 2}
The solution of the PDE
yizp+x*zg=y’x
is x* P = f(x? - 2?). Then the value of
(o B) is
i (2, 3)
fi} (3, 3)
(i@ (3, 1)
fiv) (1, 1)
Let A and B are two possible cutcomes
of an experiment and suppose
P(A)=0-3, PB)=" and MAUB)=0-6.

If A and B are independent events, then
the value of X is
i L
(W) 2
(i) 3
fivy) 4
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( 3)

fe) The first three moments of a
distribution about 5 are 2, 7, 15
respectively. Then the mean and
variance of the distribution are

i (5, 15)
(i) (7, 15)
(i) (7, 52)
(iv) (7, 3

() 1f two dice are thrown and the
probability that the sum is neither 8

nor 12 is % then the value of k is

(i) 3
@ 4
(i) ©
fiv) 12

{g) A random variable X has mean 2 and
variance 3. If the upper bound for
P(|X-2]|>6) by using Chebyshev’s

inequality is %, then the value of K is

(i 9
i) 12
fiii) 15
fiv) 18

{ Tum Qver )

( 4 )

(h) If the mean of exponential distribution

(i
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ke, x>0

fm:{
0, x=0

1
is & then the value of k is

i) 4
fii) 5
fiii) 6

fivp 7

Let X and Y have joint p.d.f.

exy; 0<x<2 0<y«<l
0; elsewhere

flx y]={
and E(xy) = f. Then the value of (p, g) is

(4, 9
(ii) (4, 4)
(iii) (8, 9)

fiv) (9, 4)
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() Two random variables have the least
square regression lines with equations
2x+y=5 and 3x+2y=8. Then the
correlation coefficient between two

variables x and y is

A
Y

. B
)
.o 1
(i) 3

fiv) -

2. Jh}/f.‘){otain the partial differential equation
- by eliminating the arbitrary function

u =_fi{.=r:r‘t -l-yr2 +zﬂ, 22 ~2x

ujb}/Solvc

22{p2 +q2l=x9 +y2

0z

.

dz _
where p= ™ and g = 5y 7ot

¢ 3 Tfa) Solve the partial differential equation
__~"@D? -DD’-3D'})z=5¢*"".

Ouver
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6. (a) If X and Y are independent Poisson
variates such that P{X =1)= P{X =2)and
P{Y =2)= P{Y =3). Find the variance of
X-2Y.

(b)) Show that the recurrence relation
between the moments of binomial

distribution is given by

: du,
Hre1 =[n‘r!‘"'r-l +E]pq

where i, is the rth order moment about
the mean. T+7

7. Given the joint probability density function of
Xand Y as

;0 <4 0<y<3
flx,y1={'“y X v

0: elsewhere

(a) Compute the probability density
function of X +2Y.

(b) Compute the following :
il Pl<ys?)
@ PQ <x+2Yy<3

(@) Plx>1/ys<?2) 8+6
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B. The table gives the stopping distance y (fees)
of an automobile travelling ar speed x (miles
per hour] as the instant danger is sighted :

x 30145 6075 90 105
Ly 11612740 60 87 i15

fa) Fit a least-square parabola of the form
y=a+bx+ex? o the data.

() Estimate y when x =60 miles per hour
and 120 miles per hour.

Also compute the coefficient of correlation for
the above data. 14

9. It has been found from experience that the
mean breaking strength of a particular brand
of thread is 2756 grams with a standard
deviation of 39-7 grams. Recently a sample of
36 pieces of thread showed a mean breaking
strength of 253-2 grams. Can one conclude
at a significance level of {a} 0-05 and (b) 0-01
that the thread has become inferior? T7+7

1 gt -2
Given that f[f]==Ejue 7 dx, then

fR-0)=0.4772, f(2-41)=0-4920, f(1-58)}=0-4429,
fl0-47)=0-1808, f(1-645=0-45, f(1-96) =0-4750,
fl0-41) =0-1591, f(1-28=0-40, f{1-23)=0-39,
f(-475)=0-43, f(2-33)=0-49, [-58)=0-495
& % ®
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