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MTH202 Mid-Semester Exam 13/03/2019
BEFORE YOU START WRITING, check the pag?
numbers at the bottom to confirm that all the pages
are present. You have ONE hour to complete this exam. You
must explain your work clearly to get credit for your
answer. Use the available space judiciously. |
Name: ABRMAYAN w MEOWReq  No: MS (F10F Tutorial section: Vs

Question: 1 1 2 3 4 5 Total

Points: B | 3 3 2 6 20
Score: L Q.'_S' 3 dt/ 6 195

1. People arrive at a queue according to the following scheme: During each 1111.nute. of tlms
either 0 or 1 person arrives. In a minute, the probability that 1 person arrives is p an
% . ™nT - 3
that no person arrives is ¢ = 1 — p. Answer the following questions (No explanation

required):
(2 marks) (a) Let C be the number of customers arriving in the first 10 minutes.
3 g sl
e PC=2=_(2) P (=r)
- '/
(2/‘ - E[C] . io g
(2 marks) (b) Let W be the time (in minutes) until the first person arrives.
5 h \ /
e pw=5=_0-P¢
F
(2 marks) (¢) Let T be the time (in minutes) until 4 people arrive.

/
’y e P(T=10)= l\g P L - P)‘

. E[T] =

e
¥
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. ) e TV
dependent random variables: X ~ Poi(A) and } Poi(y) for X\, u > 0.
(3 marks) 2. Consider two X el g ~ Poif

Determine the probabilits’!
2/ X~ rei(x) A poi [ ) >, A DO
| W Lok z = Xt Y
@ IR LY
Az=%) =P 4 yien

:l&',{.u ,(')(-:'Y\(\lt\f:'(f_rk

n=D

) % F(’{xa{) ”’(‘(=M-—f})
:é P (x=%) F(‘f«-_—-lﬂ——v')\/

Ll

g e Y - M K~y
5= T s 25 .
o = =
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3. Let X ~ Unif([0,1])-

rarks) (a) Determine the p;-obability density function of the random variable y2

mark) (b) Compute E[X?].
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(2 marks) 4. Let Y ~N(3,9) and ¢(z) = P(Z < z), where 7 ~ N(0,1). Compute P(Y > 3[Y > 1)

in terms of ¢(2/3).

Y~ N(39) p(m = Pla <)

P("-.">31 YDI) :}D(P{‘l’ﬂ% N -‘/\m‘f >_|_?)
— rF &<y

= (¥ ]y>s) Py >2)

—_—

R (¥>1)
TH3
D) A
P> - 2
| % z2720
= {2z 0)
P(2>f2/3) Y> i
_ \ — p Pz <0) S ti_g),%
- -——.—____________——--'"
81~ P2 <-%) » zws
= Vo
i——('|—»i’(:‘z_£)-/i)/
o ‘/'3-
p(>3)
1
Z90%)
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5 REIEOLE, = S0 mrn e B[y
arks) () C(XY) = Blxy) _ E[X)E[y] :
' b) For all a.p 2 " ’ '

,marks) ( a,0 € R, a E[X"] + 2abE

- XY

k) (©) BIXYP < Blx2 gy XY]+825(y2) 5
(! (Hint: For ABCeR Ar?

- Show tha.

+28
T C2>20vrep implies B2

SAC)
(‘” C(X‘/‘f) = E[@“EFW)-)(YFEI\“{D] e E[ \3
] | X ':C’lE. Y
E[E (X‘r) - EMx)y - X E[Y] "‘E(XJEEY?] 36[ 31: st

E (] - EDX)E[v) - e [x)ETY) tEMXETY)

= Bl -~ erx)eryg % @
(&) X @.x‘ 45%)1 > 0 N &,bER
Lo E[C ax 4 la‘f)"‘] 20 &

= E[ AXT 4 bryt saab XY 20

N a E(X*] + 2ab E[#v)+ b" E(y1 20, — @

(C.') 'Dla\*‘?d"“ﬂ@ by b” 5=E 9‘/’-
@) et + g e0x Y] REDE) 2E () er it k#o

Elfv] 2°¢
> v+ ex?) *WIM e @

@m]\-._ ¢ elx1 el

= M-ABY 4C ?,0

\JGB)L-"N'K- o B 4#

0
= Bq’"‘ A'C'..(.' 0 / é’ﬂ’c
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Mid-Sem Exam 5 Page 5 of 6

Scanned by CamScanner



)

PROBABILITY AND STATISTICS (MTH-202)
Alloy il (PR T ohe)
16/01/2019

3 YAN : :
Name: AL & A W MEuke ('T‘E)
MsiAlog

Registration yumber:

Time: 15 mi & )
ne 9 THRUES QUIZ-I Maximum Marks: 4

l

1. Three a‘hstn_ztj‘t coms are flipped simultaneously. Let H, (for ¢ = 1,2,4) denote the
event tuat i coin shows Heads. \

(a) Describe the sample space. What is the size of event /7
(b) Write the event E = {All coins land Tails} in terms of H,'s.
2]

{(u MR, (MHT), (THR), (HTH) , (HTT) (T7H), ('THT])(TTT)}

He= £ (Huwy, GLUAREAL PG TT)E

\Hyl = f'/

F - {P“ CAWnS | el ’fa‘nls} T {ens [.]'L’c

"

S - c L
F = W tvu#y Mn e Sausy

e = @\UWUHQ(:/
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9. Let A, B be events in a sample

P(AuUB) = 0.

Lo} E.:ﬂ- f'y:'d'
g
Ak gae E‘{IE?,‘-'-/CJ

p (g, vir), =P (& xV(EL) [s, 3

5 ey = () A7(8)

=) P(q)] =0

Now,  givm PR <7(R) =0

2

) pos = @ :
= F(P‘ nﬁ) ‘-'-'- ‘f(d) y- = R o — =
- Q
o o pupy = F(A) +ele)- P A ne)
= B

space 0. Prove that if P(4) = P(B) = 0, then 2

9 A'xPM]
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23/01/2019 ,r
47
AN W EDI >

_ Name: 8
Registration number: __ pseE _————
Time: 15 minutes QUIZ.9 Maximum Marks: 4
- [ -

o SARRHIE multiple choice question with 7 choices. The student either knows the

answer with probability P or guesses it with probability 1 — p. Probability that the

g}less is correct of 1/m. What is the robability that the student knew the answer
given that it has been P [2]

answered correctly?
P(a" ' e
( Con_ it A=
\ B} e
P
o> ()
= S

W#E - Eﬂ‘f‘(tﬁﬁ A INALI_ ?1\4-144-

&

F = iQ/VW\"‘\S A s el

r(e)= ¢14 (-¢) L

WwA-

y = p{eaE)~ P(F/E) P(F NE)

ey TPCE)

P i

I
P+ (' 'P) l/wx

o
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ikely). Let

2. Pick a number randomly from {1,2,. -, 10} ( denote the
enote :

E denote the event that the number picked ;
event that it is an odd number. Compute the

ally 1
es are equ
all Ouwomnumbcl“ and F

8 (g e
ity babilities:

followi ng pro

(i) P(E) = Sfo V5
(ii) P(F) = Ve
(iii) P(ENF) = 6
(iv) P(EUF) = 4

2]
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AND 5’[‘;\: 110 (MTH-202)
30,01/2019

N
\,\ NAme: Ap ), yAN W . MEDIH
Rugl‘h‘tfﬂtiou “ulnbﬁl‘: MS |- 0L
‘-—-—-._____'______________________

Time: 15 minutes QUIZ-4 Maximum Marks: 4

e i —

PROBABILITY

1. Suppose X is a discrete uniform random variable t.akmgf; values in {a,a + 1.a +
9 b} for some 0 < a < b. Compute the Expectation of X.

Lyvsoyy

(Hint: Assume b= a + k, for some k> 0)

(2]

el = b-A4 ' by
R U free (489
P(a) = I’(ox-&-\‘) —JRER PN = "ZL::H = -E;-‘I Ll L
‘ -5, E S
Efw] s L - ;
Fel Ku{. o AN T @4y + . - (@ i)} £ 24 2d]
b 2
- | W1 kd
R G T ]
-
e — LA 4 K&}

sy &m &&—Ddl

(A + Vg, ¢ K

k{w+)
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2. 8 ins 5 whi g
“Ppose an urn contains 5 White anq 5 jack balls. Balls are drawn from the urn

At random (ind(’.p(‘tld(’l“]\-’ cach tiine i
: - ¥ cac the b [ b Al o th
balI 15 zeplaced in the urn. )) the (‘.()]0111’ 0{ he b'l.” drlwn 15 not (’(1 lIId 1 c

(a) What

draw? =
B{ W% o m
\&/F .

b) What j
(b) What is the probability of drawing a white ball on 3rd draw?

‘M LA WL)—LQ/,-

is th bility of i ’ .
& probabiliey of 8etting a white ball for the first time on the 3rd

2]
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forz,y >0

SALMYY)L SR

Tutorial Section: ___T_-’g__/—\-\________

_ Y An
PROBABILTY ANp STATISTICS (MTH-202)

30/01/2019

O
Name:'ﬂb(rdq,/}a— . Ml 7/-' \

Rlagistl'rd.tion number; _MSIF10%

Time: 15 minutes QUIZ-5
_—-'--"'-'---...___________

Maximum Marks: 4

I. Let X and Y be two continuous Tandom variables with joint density function:

fx}’(m: y) = {0

Ans?ver the following questions:

1. Find C.
2. Compute P{X 1Y & 5)

i:/w_/jxv(”l‘f) e

T — g

1= 7fc o &Y da/ dey
b ©

4 <~cEY" fwe'g’ iy s

®
P(x>r,~r4§)=3jf€m¢—”d"‘d‘f
; I o
e = ¢
“ 63 (e™™] , [ 37210
. [o- B[ 0]

% e"(el - e"‘)

P

Ce—(z+3y) for z,y > 0

otherwise

[1+1=2]
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ST WAL Joing density function:

N

\

Pawna

fce‘{uay)

PO\

. e e ~

or of people who

4 > hi as two doors. Let X 1
2. Suppose that a lecture hall has X be tha "llﬂl)red through door
X and Y are

entered through door 1 and Y be the number of people who ente
i sume that X ~ Poi(A), Y ~ Pg; that
2 in one hour. Assume tha (A), 0i(11) and oo entered the

independent. Let N = X + Y denote the total number of peoplc »

hall in one hour. Compute:

1. E[N].
2. Var(N).
[1+1=2]
. - Y
X~ Foi(3) b () o= <zl
N 5
= XY L
¢ ’P" (‘L) = '8 -—;'("'{'
E(N] = Elx] 4 E[4) Thay vy :
= A+ A in&]oxud_u,,v';
S
, & K A
" _{[x'i = ¢ i'ﬁ‘]"
VoA (N) = Vi (x) + Var (8Y) N
_x 8. k-1
VIR B MRET = e
et ECx] - ke” &De’
Polsom .V has  sapne  veNanL ETX] = &>
ol mndan )

Ve (xed) = £ o) -(gfﬂ-hﬁfﬁ)l
= 0] ¢ ELY]"+ 2£00]

- EDN] - Ery)®

- L ENTE(Y]

= WVontlx) 4+ Var(vy)

Kl

(k- t= \)
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Tutorial Section: M
PROBABILITY AND STATISTICS (MTH-202)

' 1
) Name: SANAT M. 7/>\ |
Registration number: _M ST (

()

Maximum Marks: 4

Time: 15 minutes QUIZ5
_—-"_"\______

1. Let X and Y be two continuous random variables with joint density function:

Ce~(a+3y) forz,y>0
Fxy(z.y) =1,

otherwise

Answer the following questions:
L. Find C,
2. Compute P(X > 1.y <« 5)
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¢ hall has two doors. Let be the number of people who

2. Suppose that a lectur S —— s J
-1 2 er of o entered through door

sntere ough door 1 and Y be Degnle W
entered throug ople i tht " ¥

. X ~ Poi(A), Y .
2 i hour. Assume that oo Bty x
;tl(lilﬁl‘p?;:lfie::t“ Let N = X +Y denote the total nUml(;;(ri of people who entered the

. e te:
hall in one hour. Compu

1. E[N].
2. Var(N)

[_ ] [14+1=2]
3 Tl B e |
= £ [xtX ] X T
M“

Vo - ;

ke

)= |

£ (e k’\(} :> jﬂ{g\( wlmwaj X 4 Y

R S Gl
« 3 pda=§y . g LU ook)
X

n ~A M e
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o not

L
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