S.C.No.—2009205

B.Sc. (Hons.) EXAMINATION, 2024

(Main) (Second Semester)
MATHEMATICS
BHM 125
Regression Analysis and Probability

Time : 3 Hours Maximum Marks : 80

Note : Attempt Five questions in all. Q. No. 1 is
compulsory. All questions carry equal marks.
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1. (a) Define regression coefficients.
YA Ok hi GRWIbG IS |

(b) What do you mean by standard error of
estimate ?

ATAAE HI HAG Ffe 9 MY =N 9HIA
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(8-524-15/15) H-2009205 (UG587) (TR) P.T.O.



(c) Give Statistical and axiomatic definition
of probability.
iRl @1 QikeTshia 3R Wt uftdm

EUE L
(d) Find the probability of 53 Sundays in a
leap year selected at random.

afess 9 9 g M TH W9 Id H
53 {gari =t Wifgswar G SIS |

(e) Define random variable with example.
qgfeseh WX Sl IIEIOT Afed aRAIHa
SIfT |

0 If p(x)=-lfc§;x=1,2,3,4,5. Find P(X = 1
or X = 2).
afg p(x)=li‘5-;x=1,2,3,4,5 d P(X =1
FA X =2) H Q@ HitsC

(g) Explain the concept bivariate random

variable.

fgerk agfs®d = HI  EURI  H
HALARY |
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(h) What are measures of skewness and
Kurtosis ?

SY9aT 3R Tl ® HY 9 T ?

2. (a) Explain the concept of regression and
comment on its utility. Also distinguish
between correlation and regression.

METE W FEUOT S §nTnu ek
9=l SYaal & T FiSC | 98y
IR W 3 €= AR S S9EQ |
(b) The following table gives the age of
husband and wife :
Age of husband : 40 25 22 28 26
Age of wife : 35 18 15 22 17
Estimate the age of husband when the age of
wife is 19 vears.
ﬁHfﬂf@Gﬁlﬁ-ﬁﬁqﬁSﬁ?ﬁﬁmaﬁﬁ
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Uid H 3F : 40 25 22 28 26 35 32
9ff = S¥: 35 18 15 22 17 25 28
w9 TSl SS9 19 §6 §, O ufq ® 3%
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3. Fit a curve v = ab* of the given data by the
method of least squares :
Year : 2000 2001 2002 2003 2004
Values : 10 15 20 25 30
= o fafy g7 K@ " S w1 o
y = ab* G HifGT
94 2000 2001 2002 2003 2004
qed : 10 15 20 25 30

4. (a) State and prove addition theorem of
probability.
dEId H1 AN WY §ase ok fag
SifsT |

(b) The probability that a boy will get a

scholarship is 0.90 and that a girl will
get i1s 0.80. What is the probability that
atleast one of them will get the
scholarship ?
T dSsh &l DEgh Hem wt wiiiear
090 ¥ 3R TH weHl = fiel are
WTHD 0.80 © | FHH! F Wiidshar @
ff s @ 9 4 =9 w = segl
ferit 2
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5. (a) State and prove Boole’s inequality.

@ T SEAFE "@Ey R fag i |

(b) A can hit a target 4 times in 5 Sh()-tS. B
can hit 3 times in 4 shots and C can hit
twice in 3 shots. They fire a volley. What
is the probability that atleast two shots
hit the target ?
A frdt @eg @ 5 Wiew H 4 IR AR
gF@ & | B, 4 Wieg # 3 SR AR
TEal € ek C, 3 ¥iew # q @R AR
THa T | Y afell R H © | S
¥ ufgear € 5 &9 ¥ HH T WA
g W oA ?

6. (a) State and prove Baye’s theorem of
probability.
99 H WHAEA YHG F FART IR
fag =ifsm |
(b) A purse contains three two rupee coins

and four one rupee coins. Another purse

(+524-1517) H-2009205 (UG587) (TR) 5 P.T.O.




contains four two rupee coins and five
one rupee coins. A two-rupee coin has
been taken out from one of the purse.
Find out the probability that it is from
the first purse.

T A DT W AT e sk
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7. (a) Descfibe a distribution function and
discuss its properties.
T famm wem w1 gl s SR
I9$ O W TEl HiNQ
(b) A continuous random variable X has a
probability density function :
f(x)=3x? 0<x=<1
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Find a and & such that
(i) PX <a)=PX>a)
(i) P(X > b) = 0.05
T& Had qgeos W X # Wifashar o=
Lo Rl % :
f(x)=3x%, 0<x<1
a 3R b H @ FHEY :
i) PX<a)=PX>a)
(ii) P(X > b) = 0.05

8. The joint probability density function of two-

dimensional variable (X, Y) is of the form :

Q)
(i1)

(i

(iv)

ket 0<y<x<
0, elsewhere

f(x,y)={

Determine the constant k.

Find marginal density functions of X
and Y.

Find the conditional probability density
function X given'Y and Y given X.
Compute P(Y > 3).
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f-smm =X (X, Y) &1 Hgw WiehRdl =
w3 YR ®

ke—(-’f+}’)-

]

0<y<x<oo

f(x,y)={

0, elsewhere

(i) ferRw k ¥4 ST |

() X R Y & dHHd ®T HAT AW
Hifsq |

(i) Gvd wifgsar T wed X W Y @
T ? ek Y ® X fem owm @

(iv) P(Y > 3) i oMl SHifSQ |

9. (a) Two discrete random variables X and Y

have :

2
PX=0,Y=0)=5;PX=0,Y=1)

1 1
9,P(X—1,Y—O)—§and

5
PX=1,Y=1)= 9" Test whether X

and Y are independent.
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<l A ARfPE WX ik Y A ¥ .
P(X=O,Y=0)=—§-;P(X=O,Y=l)

1
g PX =1, Y =0 =

5
PX=1,Y=1)-= 5 g sifew o
M X IR Y g ¢ |
(b) What is mathematical expectation ?

Describe expectation of a linear

combination of random variables.

T e =} ? anfow W @
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