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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

December, 2012

ELECTIVE COURSE : MATHEMATICS
MTE-11 : PROBABILITY AND STATISTICS

Time : 2 hours Maximum Marks :

50

Weightage : 70%

Note : Question No. 7 is compulsory. Answer any four
questions from question no. 1 to 6. Calculators are not
allowed.

1. (a) Fora distribution mean is 10, variance is 16, 5
b, is 1 and b,=4. Obtain the first four
moments about origin.

(b) Let Xy, X,,...., X, be a random sample from 5
the density function
1 -x
f(x 9)26 e4,8>0, x>0
- 1 Q&
show that X = = 2 X; is unbiased for 6
=1
62
and var (i) = — . Check whether var (X)
n
attains the Cramer Rao lower bound.
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2 (a)
(b)
3. (a)
(b)
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Let X and Y be discrete random variables
with jointly probability function.

at (x, y)=(-3,-5), (=1,-1)

s =

fy)=

(1, 1) and (3, 5) compute E(X), E(Y), E(XY),
var (X), correlation coefficient between
X and Y. Check whether X and Y are
independent ?

Let X ~ N (u, 4), p is unknown. Test is
Hp:u= ~1 against p=1 based on a sample
of size 10 from this population, use the
critical region «x, +2xy)+3x3+ = — +
10x19= 0. What is the size of the test ? What
is the power of the test ?

If x;, i=1, 2, 3 are three uncorrelated
variables each having the same standard
deviation. Obtain the correlation coefficient
between (X; +X,) and (X5 +X5).

Out of 8000 graduates in a town 800 are
females, out of 1600 graduate employees
1480 are males. At 5% level of significance
test if any distinction is made in
appointment on the basis of gender. You

may like to use the following values

X5 (1d.£)=3.841, X5gs (2d.6) =5.991,

X o5 (3d.6)=7.815



4. (a) Suppose that a door way being constructed 5
is to be used by a class of people whose
heights are normally distributed with mean
70 inches and standard deviation 3 inches.

Find the height of the doorway so that not

more than 25% of the people bump their

heads ? If the height of the doorway is fixed

at 76 inches, how many persons out of 5000

are expected to bump their heads ? (Given

P(Z = 2)=.9772, P (Z<1)=0.6834).

(b)  The two lines of regression are given by 5

2X+3Y—-8=0, X+2Y-5=0. Find

() ~ Which is the line of regression of
XonY?

(ii)  The coefficient of correlation between
Xand Y.

(iii) E (X/Y=1).

(iv) Means of X and Y

5. (a) Suppose there are two bags A and B. A 5
contains n white and 2 Black balls and B
contains 2 white and n black balls. One of
the two bags is selected at random and two
balls are drawn from it without
replacement. If both the balls drawn are
white and the probability that the bag A

6
was used to draw the ball is > find the

value of n.
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6. (a)
(b)
()
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Let X;, i=1,2,..,n be a random sample from

f(x)=Ne ™ ; x>0. Find the p.d.f. of 2 An X
- 1 n

where X = -— Y X; and identify the
=1

distribution.

Let the joint density function of (X, Y) be

' x+y O<x<l1
given by f (x, y)=T, 0<y<2 check

whether X and Y are independent or not.

If X is a Poisson variate such that
P (X=2)=9P (X=4)+907P (X=6)

Find (i) the means of X,
(i)  the coefficient of skewness.

Let Xy, Xy, ey X, be a random sample from
a distribution having finite mean w and finite

variance o2 show that

2 -
T (X Xy o X) = 0 (g 1) Ell Xi s

unbiased for w.



7. Which of the following statements are true or

false ? Give reasons for your answer : 5x2=10

(a) The correlation coefficient between
X and Y for n=2 is zero where (X, Y) is
(5.4, 6) and (10.8, 6)

(b)  Size of the critical region is same as the level

of significance.
() 1IftX,i=1,2,__,nisa random sample from

n

—\2
N (& 1). Then 2(Xi=X)" also follows
i=1

normal distribution.

(d) The sum of two independent geometric
variates with same parameter follows hyper-

geometric distribution.

(e) P (B|A) <P (B). P (ANB).
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1. (a) U e &1 Wed 10, TR0 16, by=1 R b,=4 5
£ ot fag & Wiy vee =R SATEv W it |
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(b)
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M ST eredda agfess = X 3y =1
g WfaeRdl e eferfed 2

1
fy)=7, (6 y)=(=3,-5), (=1,-1),

(1, 1) 3R (3, 5)

E(X), E(Y), E(XY), var (X) R X 3fR Y % =9
HeHaY U Fd SIS e Hifer fa X i
Y @ ¥ |

HMA T X ~ N (1, 4), ST8T . 356 &1 G870
Hy:p=-1Tfaeg p=1% fau gfaesd =
HAWY 10 3T ERIGED 33397
Xy + 20,430+ — = + 10x,,=0 1 TR0
T SATHIY J1G RISTT | TXeT0T 1 edar i 7
FHITT |

3l x, i=1, 2, 3 AW "HF fo=er o dF
STEEHSHT *RE A (X +Xy) &R (X, +Xy) F
oT= Wedd Ui F1d ey |

e 918 H 8000 T H § 800 HigeT ¥, 2R
1600 T HH=1T H & 1480 G669 &1 5%
Frefendl TR T 9E FIC b o frgfe 2
H &y a1 afgened § =R fwa T 1 (eny
107 9l &1 w9 e w2

Xoos (1d.£)=3.841, 42  (2d.f) =5.991,

X005 (3d.)=7.815



4.

(@)

(b)
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M enfere fo fafda =t M aret S@e &1 9
R M ATl safaal it Sem WA 70 39 3R
He faree 3 9 916l TRM sied § ¢ | Jh@e
# a8 Sa 7@ Fiee el fw 25% 3 sif
fgadl & o o8 9 TR | afg See &
1 76 39 2 @1 5000 sufaad § | foha safaqa
#F R diee ¥ <HuE |
(fem T ® : P (Z < 2)=.9772,

P (Z<1)=0.6834).
T GHIHAO W@E 2X +3Y - 8=0 3R
X+2Y-5=0%1 3@ HifSC %
) 3T H RE X RY FAIHI @8 ?
(i) X &RYF dra HeEaY olih
(i) E (X/Y=1).
(iv) XSRYH A=)

o ifeg o A SIRB R 31 €1 AH n TS
3R 2 FTeAt 3R B # 2 Fe iR n FEA 1R §)
a1 Sl H ¥ uw e ArgssaT A1 S B, R
T @ o fagemaa & @ W Frepredt St €1

Fr W O AT Q Frewh T E §%anw

HH 1d hifT |

9 P.T.O.
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" AT fo X, i=1, 2, ., n TF A
yfaest 8, s fou fx)=re M ;x>0

2 \n X 1 WifGehd] BT ®erd TG HIfIT STar

n

vl
n

X; €1 THH F o g
i=1
7 fafse 6 (X, Y) #1 995 w9 s

l—{-y O<x<1.°
3 'O<}/<2€ﬂa

frefafed 21 f(x, y) =

HIT fF X R Y w3 & o 72 |

afe X % et W o3y ywn 2 fe
P (X=2)=9 P (X=4)+90 P (X=6)

frefafea I = ifsw)
(i) X ETEA
(i) <= T

A1 TSt i X, X,, ..., X, 9Rfs wreg ) sin
TR g o2 A §ed | fem T uw

mm%l %@T@ﬁﬁ pﬁﬁﬁ?rq

2 n ]
T 04 Xy o X) = 5 h T igll X srafura

gl
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7. frofafes 4 @ o9 @ $99 99 91 993 81 A
SR ¥ o A 5x2=10
(a) n=27% foau X R Y & = Teday ok A
g FafE (X, Y), (5.4, 6) 3R (10.8, 6) ¥ |

(b) Ik JoU o STHMY IR |refewd TR FAE BId
gl

(¢ FfeX,i=1,2, _ n N (u 1) ¥ faa w=n &

agfess gfaest & a1 é(xi_y)z ot g

deF | g |

(d) < HEAR wEE 9 wad, O 9 & 40
S BRR M e e g

(e) P (B|A) <P (B).P (ANB).
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