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Code : 100312

B.Tech 3rd Semester Exam., 2019
(New Course)

MATHEMATICS—II
( PDE, Probability and Statistics )
Time : 3 hours Full Marks : 70
Instructions :

() The marks are indicated in the right-hand margin.

(i} There are NINE questions in this paper.
(i) Attempt FIVE questions in all.
(ivj Question No. 1 is compuisory.
(v} Relevant statistical data are given af the end of
Question Paper.
1. Choose the correct answer (any seven) :
2xT7=14
fa) If P, is the Legendre polynomial of first
kind, then the value of
1
[ Pnldax
is
. a2
i) O @2n+1)
(iii) 2 (fv) 1
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() If J, is the Bessel's functiq,

kind, then the value of QJ;! is

¥ Jn-l +Jn +1
(6 Jn _Jn+1
flﬂ,l Jn +Jn+!.
_/[ﬁ"} Jn-l_JnH
(c) The particular integra] of

{‘Di _DIE]Z =x-y

is

.1 3 9
m ‘2—1 +yx
(i) %ﬁ._é_yx?

o 1 3 1 2
B
A= SYx

(iv) x* +%yx2

(d) The function x3 +x+]1 in terms of
Legendre polynomial is equal to

) Py+SP, -5P,
o 2 8
/ﬁ 5—P3 +-§P1+P0
TZP
(it} 373 +Py+ P -PF,

| :
(iv) Eps +P, +5R —éPD
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(e} Let the joint probability density function
of the continuous random variables
X and Y be

2 2
f{x’y:lk(x +y%), 0<x<1,0:y~c1
o elsewhere

Then the marginal density of X is

) Bx2 +1) (i) %m’ +1)

_Fﬂ.,_,ffﬁ} .%[3;(2 +1) fiv) (x’ +§]

1]

If

2

] 3 -
PANB)= <, PAUB) =7, PA) =2

then PA fﬁ] is equal to

1 oy

fi) 3 (i} a
.3

(ifi) ; fiv) 3

{q) let A, BB and C be any three mutually
exclusive events. Which one of the

following is incorrect?
“fij PIAABAC)= PAI+ PB)Y P(C)

(i) MANB)=0

i) PAUBuU C)= PA)+ PB)+ PC)
(i) PBNC)=0
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fh) If p is the mean and o is the standard
deviation of a set of measurements
which are normally distributed, then
percentage of measurements within the
range |1 +20 is '

(i) 98 (i) 9544
fiii) 9973 (iv) 95

(y If the density function of gamma
distribution is

fx)=1 B%Ta
0 , xs0
then variance is equal to

{i) of (i) P

i) 2p fiv) op’

() The mament generating function of a
continuous random variable X be given

as
My ) = (1- I]'rir for |t]<1

Then its mean and variance is
) @ (5.3)

i [?, F] s

i) (5 ?] (i) w,_ 7
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) (6)

2. Solve :
, 747w (b) For events A, A,, Ag, As, As, -, Ap,
(i} x(y? I 2) vz -~ xc? y];;.,_ w2 14 assuming
X VAT = (x2 L2,
oy ¥z n
L P )] A-J ST PA,
m} ”J”‘ "‘}IJ‘,-}"l'Uf)"‘e]z: (U:nl t Et=1‘P( l:l
ﬁxJ-Zy.p [un{3x+yi+e,:3x+2m prove that
(i) P(ﬂ:‘zlﬂi)EZ?EIP{AE}_[H_H
3. Reduce the followin ion i
‘ : B cquation into canoni i, n oA oA
lorm and hence solve it - mical 14 L P(nfnlﬂ‘tJal“EiEIP{Ai] 7
oy )%y 92, E ._g
WU Dy O g2 D292 02 8By 2 2
D2 dxdy dy?  ox dy x g g 6. Let the continuous random variables X and ¥
;: ; have joint probability density function as
) o 1
3 . = = ~; OD<x<y, O<y<l1
4. Slale ¢ Ve = = ' y
St ll-{:f }Ild pruw._ Rodrigues formula, 6}1}; S = fix u ={ y
http://www.akubihar.com = = 0; elsewhere
o o
5. fu)” A coin is tossed. If it turns up H, two g g (@) Determine whether X and Y are
balls will be drawn from um A, independent.
otherwise 2 balls will be drawn from urn
3. Urn A contains 3 red and 5 lb’:“e (b) Find P(I>~1—J.
balls, urn B contains 7 red and 5 blue 2
balls. What is the probability that urn A : .
is used, given that both balls are blue? {c) Find P(X <=, ¥ }—-).
(Find in both cases, when balls| were . 23
chosen with replacement and without , 1~-
rcplacement_:l {d) Find P(X +Y> 5] 14
I‘ mm OUE-"J {Conﬁnﬂed}
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7. The followin
cliapes of niige

; | 1ty
Papesr X TS Hhoone L% r, )
o ‘ ’ - : f A r
Papperr ¥y MY n W) An ) s, o 0 7
4 0 [/
s Th T4

e} Blate aned prove Bayes theorem, 7

(b) A random variable x follows Binomial
dintribution with parameters n =40 and

I
I 4 Une: Chehyshev's inequality to

find hounda for
fil P(lX 10}~ 8)
(i (| X-10{-10)

fu) 1L has heen found from cxpcrierwcn;i'laat
the mean breaking stren ,g'th.ﬁ -
- particular brand of lhrc-:ad is ?3;5? mam:
’ with a atandard deviation chs g t]frr:ad"
Recently @ sample of 36 picc

.| a mecan bre
ghowed @ wan onc conclude at @

r "r Hm' C + Ti 0'01
2.5-45:_“:';“ jevel of () 0-05 m..jdt.i:':m?
Hmmtl';c thread has hecome 1N
that

9.

(Turm over)
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(8)

fh)  On an elementary school examination in

/"ﬂpclling, the mean grade of 32 boys was

72 with & standard deviation of 8, while
the mean grade of 26 girls was 75 with a
standard  deviation of 6. Test the
hypothesis at (i) 0-05 and (i) 0-01 level of
significance that the girly are better in
spelling than the boys.

Statistical Data : Given that

T
f[tjzjzﬁ.-_[ne % (x

then f(1-0)=0-3413, f(1-230)=0-39, f(1-643) =0-45,
f12-33) =0-49,

f(1-96) =0-4750, [(2-0)=0-4772
f(2-58) =0.4950, f(3-0)=0-4987.
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