23MAT206-PROBABILITYANDSTATISTICS

UNIT-II,TWODIMENSIONALRANDOMVARIABLES

PART-A

1. Thebivariate random variableXandYhasthepdf
[ kx3(8-y),x<y<2x

f(x,y)={f(x,y)=] find k.
Il 0<x<2

Ans:
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2. The joint pdf of random variable x and y is given byf(x,y):kxye‘(xz+yz),X>O,y >0find the

value of k.

Ans:

0000

J.J.f(x,y)dxdyzl

—00—00
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o000

M kxye Y dydx=1

® 2 © 2 @ % 1—|
k_[ye dy'[xe dx=1 |Ixe dx= 2J,
0 0 lo I
k];]'zl,k=4
22
[x+y,0<x<1,0<y<1
3. IfX andYhavejointpdff(x,y)={ 0 | otherwise .checkwhetherXand Y are
independent.
Ans:
ThemarginaldensityofXis
0 1
f(x)=[f(xy)dy f(x)=[ (xc+y)dy
—0 0

|' y2‘|1
()= xy+. |2~ f(x)=x+— 3
2 b

0 1

f(y)=[f(xy)dy f(y)=[ (x+y)dy
—0 0

1
2wy )ty

f(X)-f(y)=(>f+1\ yﬂl\ | f(X).f(y)=f(x,y)
O

4. LetXandYhavej.d.ff(x,y)=2,0<x<y<1.Findm.d.f Ans:

MarginaldensityofX isgivenby
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1

fg=ffoeydy  =[ady

=2[y],
=2(1-x),0<x<L1.

MarginaldensityfunctionofYisgiven by

0

y
f(Y):Jf(X,Y)dy =I(J2dx =2 [X]y0 =2y,0<y<1.

5. Thej.d.f blesXandYisgivenb
oo J ?@We&%w&f e )g y

0, otherwise X

Ans:

0

£00=[f(xy)dy

X [yz‘\x
=|8xydy  =8x| |-
Io ¢ s
=8x
2 )

fx(X)=4x%,0<x<1

CX(X—Y),0<x<2,—X<y <X
6. Givenf(X,y)=( =) y_ find c.
0, otherwise

Ans:

0000

_Uf(x,y)dydx=1

—00—00
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2X

Jo.'[ cX(x-y)dydx=1

2X

cf[rx?y—x. y?] dx=1

2 2 3‘|

X X
(o |X3—_2_+X3+_|dx:1
d 2" ]

2

c'[Zx3dx:1
Fd; MEU
e, 14

6. Thejointp.d.fofabivariaterandomvariable(X,Y)isgiven by

[kxy,0<x<1,0<y<1 _
fxy)= li)(()y otherwiZe findK.

Ans:

0000

[[x.y)dxdy=1

—00—00

ﬁ kxydxdy=1 l<|.|1'£x2_ y]iiyzl

1y |’y2‘|1
-1 G

k=4

7. Ifthejoint pdfof(x,y)isf(x,y):l,0<X+y<1,findp(X+yS1).
4

Ans:
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P(x+y<l)=p(x<1-y)

11y

=[] f(xy)dxdy
00

11—y1

=|| —dxd
o

1 1F
=44‘[0(1—y)]dy -

1]
a2t

8. Tworandom variablesXxandYhavejointpdff(X,y)={ 96

Ans:

0000

E(x)=][xf(x.y)dxdy

—00—00

54(X)f\

st

1

1°64
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:—J [x] dy

0 0

i

b

11 1

472 8
FX,O<X<4, 1<y<5

| |0, otherwise

:%ﬁ ?3 |d§ﬂj

,findE(x).
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1
9. LetXbeaRandomvariablewithpdff(x)==,-1 §X< 1,andletY=X2 findE(Y).

Ans:

Y=x2

E(Y)=E(x?)

. (1) 1 11

_szf(x)dx: J'x2|_|dxz | _ | =—(2)=

Y V), 23), 6 3
10. Ifthejointpdfof(xy)isgivenby  f(x,y)=x+y,0<x,y<1.FindE(XY).
Ans:

0000

E(XY)= _nyf(x,y)dxdy

—00—0

11

:Ljoxy(x+y)dxdy

11
:U(xzy+xy2)dxdy
0

11. Findtheacuteanglebetweenthetwolinesofregression Ans:

1—I’2( GxOy \
Theacuteanglebetweenthetwolinesofregression istanf= — ﬁ|
r LGX -I-Gy )

12. Statetheequationof thetwo regressionlines.Whatistheformulaforcorrelationcoefficient Ans:

XonYis(X-X) = bxy(y-y)a n:onnXis(y-y) = byx(;(-x).
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Correlationcoefficient r= V bXY'bYX .

13. IfXandYareindependentrandomvariableswithvariance2and 3.Findthevarianceof 3X+4Y. Ans:
Var(x)=2,Var(y)=3
Var(3X+4Y)=3*Var(X)+4*Var(Y)
=9Var(X)+16Var(Y)
=0*2+16*3
=66
14. Thejointpdf of(X,Y) isgivenbye **),0<x,y <oo. AreXandYindependent? Ans :

f(x):]i f(x.y)dy

:jf—xe—ydy
:e—x(—e—y)woz—e—X(O—l):e—X.

f(y)= J : f (xy)dx

0

:je‘xe‘ydx
0

:e‘y(—e‘x)%—e‘y(O—l):e—y.

f(x)f(y):e‘xe‘yze‘(x+y)=f(x,y) Therefore,XanyYareindependent.

15. The two lines of regression are8x—10y+66 = 0,40x—18y—214 =0. Find the mean value of X

andY.
Ans:
8x-10y=—66__ (1)
40x-18y=214 (2)
Solving(1)and(2),weget  x=104,y=17
Mean of X =13
MeanofY=17.
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16. ThetworegressionIinesareX:9 —y 107 y=4L+33.mdcorrelationcoefﬁcient?
20 20 5) 5
Ans:
r=~’bxy‘byx
Hereb ==b =i‘
o2 “ 5
r= 3X4—:O.6
20 5
17. IfthepdfofXis  f(x)=2x,0<x<L. Findthe pdf of y=3x+1.
Ans:
Giveny = 3x +1
%SSdXi _
dx dy 3
=) |2 Y=3X:+1,
(1)
=2X| | 3X=Y-1
3)
~1\(1 _
_Z[P/‘f;‘ﬂ Al ="
A
2
=_(y—l).
9
Whenx=0,y=1
2
Whenx=1,y=4 f(y): %L_l)'l<y<4
18. StateCentralLimittheorem.
Liapounoff’s form:
Iin(l,Z,....,n)benindependentrandomvariablesuchthat E(X):u andVal’(X):Gz,
thenundercertaingeneralconditions,therandomvariable S =X+ X+ .+ X, is

asymptotically normal with meantand standard deviation G.

3k 3k 3k 3k >k 3k 3k %k %k 3k %k %k %k %k k *k k
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