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UNIT–III,TWODIMENSIONALRANDOMVARIABLES 

PART-A 

1. Thebivariate random variableXandYhasthepdf 
kx2(8y),xy2x 

f(x,y)={f(x,y)
 0x2 

find k. 

Ans: 
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2. The joint pdf of random variable x and y is given byf(x,y)kxye(x
2
y

2
)
,x0,y 0find the 

value of k. 

Ans: 
 



f(x,y)dxdy1 
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3. IfX andYhavejointpdff(x,y)
0, otherwise

 .checkwhetherXand Y are 

independent. 

Ans: 

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

MarginaldensityofX isgivenby 
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0, otherwise 



f(x)f(x,y)dy 
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MarginaldensityfunctionofYisgiven by 
 



f(y)f(x,y)dy 


y 

2dx 
0 
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5. Thej.d.foftherandomvariablesXandYisgivenby 

f(x,y)
8xy,0x1,0yx

.findf(x). 


0, otherwise x 

 

Ans: 
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6. Givenf(x,y)
cx(xy),0x2,xyx

,find c. 



Ans: 
 



f(x,y)dydx1 
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6. Thejointp.d.fofabivariaterandomvariable(X,Y)isgiven by 

f(x,y)
kxy,0x1,0y1

,findK. 


Ans: 
 



f(x,y)dxdy1 
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7. Ifthejoint pdfof(x,y)isf(x,y)
1
,0x,y1,findp(xy1). 

4 

Ans: 

2 
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8. Tworandom variablesXandYhavejointpdff(x,y)96 

0, otherwise 

 

,findE(x). 

Ans: 
 



E(x)xf(x,y)dxdy 
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9. LetXbeaRandomvariablewithpdffx=
1
,-1≤x≤1,andletY=X2,findE(Y). 

Ans:  
Yx2 

EYEx2
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10. Ifthejointpdfof(x,y)isgivenby 

Ans: 

fx,yxy,0x,y1.FindEXY. 



EXYxyfx,ydxdy 
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11. Findtheacuteanglebetweenthetwolinesofregression Ans: 

 
 

 
1r2











xy 

Theacuteanglebetweenthetwolinesofregression istan




 2 

 x y 

2
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12. Statetheequationof thetwo regressionlines.Whatistheformulaforcorrelationcoefficient Ans: 

XonYisx-x=bxyy-yandYonXisy-y=byxx-x. 

r 

1 1 
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0 

0 

 
Correlationcoefficient r= . 

13. IfXandYareindependentrandomvariableswithvariance2and 3.Findthevarianceof 3X+4Y. Ans: 

Varx2,Vary3 

Var3X4Y32VarX42VarY

9VarX16VarY

9*216*3 

66 

14. Thejointpdf of(X,Y) isgivenbye
xy

,0x,y . AreXandYindependent? Ans : 


fx




fx,ydy 

e
xeydy 

0 

exey


ex01ex. 



fy




f x,ydx 

e
xeydx 

0 

eyex


ey01ey. 

fxfyexeyexyfx,y Therefore,XanyYareindependent. 

 

15. The two lines of regression are8x10y66  0,40x18y214 0. Find the mean value of X 

and Y. 

Ans: 

8x10y66 (1) 

40x18y214 (2) 

Solving(1)and(2),weget 

Mean of X = 13 

MeanofY=17. 

x104,y17 
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16. Thetworegressionlinesarex
9

 y
107

, y
4
x

33
.Findcorrelationcoefficient? 

 
Ans: 

r= 

20 20 5 5 

Here,b =
9

,b =
4 

xy 20 yx 5 

r 0.6 

17. IfthepdfofXis 

Ans: 

fx2x,0x1. Findthe pdf of 

Given y  3x 1 

dy
3

dx


1 

y3x1. 

dx dy 3 

fyyfx Y3X1, 
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Whenx=0,y=1 

Whenx=1,y=4 

 

fy
2
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18. StateCentralLimittheorem. 

Liapounoff’s form: 

IfXi1,2,....,nbenindependentrandomvariablesuchthat EX andVarX2, 

thenundercertaingeneralconditions,therandomvariable 

asymptotically normal with meanand standard deviation . 

 
***************** 

SnX1X2...Xnis 

bxy.byx 

dx 

dy 
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