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dpey`x dibeq

:onqp .ixwn xcqa lbrna miayei cxee ced ,dpic ,icb ,diza ,xy`
.(xvwd cvd) dizae xy` oia micixtnd miyp`d xtqn = X

.(xvwd cvd) icbe xy` oia micixtnd miyp`d xtqn = Y

:`id P(X = 0) zexazqdd .1

.1/6 (`

.1/5 (a

.1/4 (b

.dpekp dpi` daeyz s` (c

:E[X] zlgezd .2

.1-n dphw (`

.1 deey (a

.2-l 1 oia (b

.dpekp dpi` daeyz s` (c

:E[X | Y = 0] zlgezd .3

.1-n dphw (`

.1 deey (a

.2-l 1 oia (b

.dpekp dpi` daeyz s` (c

:`id ,Y = 2-e X = 1 ik reci m` cxe cil ayei cedy dpzend zexazqdd .4

.0 (`

.1/3 (a

.2/3 (b

.dpekp dpi` daeyz s` (c
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xcqa ielz izla ote`a ,ixwn xcqa lbrna miayiizn mixagd zyy mei lka .5
cg` miayiizn dizae xy` ea oey`xd meid = Z :onqp .mincewd minia daiyid

:dpid Z ly zebltzdd .dipyd cil

.zinepia (`

.zixhne`ib (a

.zipeq`et (b

.dpekp dpi` daeyz s` (c

xcqa ielz izla ote`a ,ixwn xcqa lbrna miayiizn mixagd zyy mei lka .6
,miwlzqn md ipyd cil cg` miayiizn cxee ced xy`k .mincewd minia daiyid
:onqp .lbrna ixwn ote`a ayiizdl mei lk mikiynn mixzepd mixagd zrax` j`
:dpid Z ly zebltzdd .dipyd cil cg` miayiizn dizae xy` ea oey`xd meid = Z

.zinepia (`

.zixhne`ib (a

.zipeq`et (b

.dpekp dpi` daeyz s` (c
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diipy dibeq

.(“xlic” `xwiiy) epifwd ly bivpe mipwgy m mitzzyn epifwa lfn wgyna
diaew lihn xlicd mb .zpbed diaew lihne cg` lwy owgy lk mlyn ,aeaiq lka
elaiwy mipwgyd lk oia deeya deey miwlegn mipwgyd enliyy milwyd m .zpbed
.milwyd m lk z` lawn xlicd ,dfk owgy s` oi` m` .xlicdn ynn ddeab d`vez

.miaeaiq n jynp wgynd
:mi`ad miixwnd mipzynd z` xicbp

.(i = 1, 2, . . . ,m) xlicdn ddeab d`vez laiw i owgy mda miaeaiqd xtqn = Xi

owgyd m` ilily geexd .(i = 1, 2, . . . ,m) elek wgyna i owgy ly iwpd geexd = Yi

.ciqtd
.elek wgyna xlicd ly llekd geexd = Z

:`id X1 ly zebltzdd .7

.X1 ∼ B(n, 15
36 ) (`

.X1 ∼ B(n, 1
m ) (a

.X1 ∼ U(0, 1, . . . , n) (b

.dpekp dpi` daeyz s` (c

:l deey E[Z] zlgezd .8

.n · 15
36 (`

. n
m+1

(
21
36

)n (a

.mn
(

21
36

)n (b

.dpekp dpi` daeyz s` (c

:l deey E[Y1] zlgezd .9

.E[Z] (`

.− n
mE[Z] (a

.− 1
mE[Z] (b

.dpekp dpi` daeyz s` (c
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:l deey cov(X1, X2) ztzeynd zepeyd .10

.cov(X1, X2) = 0 okle ,miielz izla X2-e X1 (`

.cov(X1, X2) = 0 :min`ezn izla md j` ,miielz izla mpi` X2-e X1 (a

.cov(X1, X2) = 5·7·n
33·24 (b

.dpekp dpi` daeyz s` (c

:epid ρ(X1, Y1) m`znd mcwn .11

.min`ezn izla dl`d mixwnd mipzynd - 0 (`

.iaeig (a

.ilily (b

.n-ae m-a dielz daeyzd (c

:(ilnxepd aexiwd it lr) jxra `id P(X1 ≥ 450) zexazqdd n = 1000 xear .12

.0.055 (`

.0.016 (a

.0.115 (b

.dpekp dpi` daeyz s` (c
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ziyily dibeq

-ae ,n-d dlhdd z`vez z` Xn-a onqp .aeye aey zpbed diaew lihn sqei
lk xg`l .zepey`xd zelhdd n-a ze`vezd mekq z` Sn = X1 + X2 + · · · + Xn

aygn ,ze`vez `ivnn epi` sqei m` wecal ick .Sn edn dcedil sqei geecn dlhd
jxrdy rbxa .|Sn − 3 1

2 · n| :ezlgeze Sn oia yxtdd z` dlhd lk xg`l dcedi
.mil`rnyil sqei z` xken dcedi 8-n lecb yxtdd ly hlgend

:mi`ad zerxe`nd z` xicbp
.ziyingd dlhda mil`rnyil xknp sqei = A

.zelhd 20 xzeid lkl xg`l mil`rnyil xknp sqei = B

:md S2-e S1 miixwnd mipzynd .13

.zebltzd ieeye miielz izla (`

.zebltzd ieeye miielz (a

.zebltzd ipeye miielz izla (b

.zebltzd ipeye miielz (c

:`id E[S3 | S1 = 2] dpzend zlgezd .14

.9-n dphw (`

.9 (a

.10 1
2 (b

.dpekp dpi` daeyz s` (c

:P(B | Ac)-e P(B) oia qgid edn .15

.P(B) = P(B | Ac) (`

.P(B) < P(B | Ac) (a

.P(B) > P(B | Ac) (b

.dl`yd lr zeprl ick miwitqn mpi` dibeqd ipezp (c
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:l deey e` dphw P(B) zexazqdd ,aexebenlew oeieey-i` itl .16

. 1
64 (`

. 700
12·64 (a

.zyweand zexazqdd aeyigl yeniyl mi`zn epi` aexebenlew oeieey-i` (b

mqgd j` ,zyweand zexazqdd aeyigl yeniyl mi`zn aexebenlew oeieey-i` (c
.(a)-ae (`)-a minqgd xy`n dpey ozep `edy

oeieey-i` itl .S6 = 21 ik geecn `ede ,iyyd aeaiqd cr xknp `l sqei ik reci .17
:l deey e` dphw P(B | S6 = 21) zexazqdd ,aexebenlew

. 1420 · 1
64 (`

. 500
12·64 (a

.zyweand zexazqdd aeyigl yeniyl mi`zn epi` aexebenlew oeieey-i` (b

mqgd j` ,zyweand zexazqdd aeyigl yeniyl mi`zn aexebenlew oeieey-i` (c
.(a)-ae (`)-a minqgd xy`n dpey ozep `edy

ozip 401-d aeaiqa xknii `edy iekiqd .400-d aeaiqd cr xknp `l sqei ik reci .18
:ici lr dkxrdl

.a'via'v oeieey-i` (`

.ifkxnd leabd htyn (a

.aexebenlew oeieey-i` (b

.l"pdn cg` s` (c

-y ze`ceea xnel ozip ze`vezdn eli` .ziyingd dlhda xknp sqeiy reci .19
:(2, 3, 4, . . . , 12 mixtqnd oian) lawn epi` X4 + X5

.2, 12 (`

.6, 7, 8 (a

.jxr lk lawl leki X4 + X5 (b

.zepekp opi` (a)-e (`) zeaeyz j` ,lawn epi` X4 + X5-y mikxr mpyi (c
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beq P (X = x) E(X) V ar(X)
X ∼ B(n, p), 0 ≤ p ≤ 1

(
n
p

)
pk(1− p)n−k, k = 0, 1, 2, · · · , n np np(1− p)

X ∼ P (λ),λ > 0 e−λ λk

k! , k = 0, 1, 2, · · · λ λ

X ∼ G(p), 0 ≤ p ≤ 1 p(1− p)k−1, k = 1, 2, · · · 1
p

1−p
p2

X ∼ U(1, 2, . . . , n) 1
n

n+1
2 , n2−1

12

zeiebltzd xtqn :1 dlah

ze`gqep zniyx
1

1− x
= 1 + x + x2 + x3 + · · · (−1 < x < 1)

ex = 1 + x +
x2

2!
+

x3

3!
+ · · ·

E[X] = E[E[X | Y ]]

Var(X) = E[Var(X | Y )] + Var(E[X | Y ])
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