Random Variables Questions

Thursday, September 7,2023  6:53 PM Y _ r'
WL | 9042395723

W
-

ariables
- ooty
Var?::lzzn... -~
DAw N @
3 wod - —_—
N bived -*U%
noio et B (77
» et //7' A n= ?2
U U7 T4 17
ke 0,0, 1 Rx~ 20""’3
Jah,
cﬁw — Copdr A2 5 X dige—2 Round O
——
1. | toss a fair coin twice, and let X be defined as the number of heads | cbserve. Which of the
following is correct ? (P, (k) denotes the PMF)
(A} Py0) =12 X | P=23 X ‘

(C)  P2) =34 X ‘/E'( P,(2) = 1/4
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Px(1)> Y

New Section 1 Page 1



Eeoverden Sy

Suppose you have the following information about the cdf of a random variable X, which takes

one of 4 possible values: -
A A : I[
| 4
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valueof X |’ 1 & J ‘ 2 3\
/;E v 05 o Neo/ [\ 0s)] [ 1 |
ich of the following is/are frue? D(

PriX=2)=04 X

K
\)Z( PrX =4)=02 (D) None of the above
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Let X be a discrete random variable with values x = 0, 1, 2 and probabilities P(X = 0) = 0.25,
P(X =1) =050, and P(X = 2} = 0.25, respectively.

Find E(X?)
(A) 1.5
c)y 13

> ? X', H;)
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4 Let X be a discrete random variable that is the value shown on a single roll of fair die. What

is the expected value of X7 L_/
(A) 45 T 35

iC) 25 (D) None of these

i /
7 (,‘fr-
(‘(n’/i“’\'("‘] ‘/"le'-‘“’JZ, e

-

;
— v (A6l =

New Section 1 Page 3



Let X be a continuous random variable whose probability density function is
<x<1
f(x)= 2x 0=x :
0 otherwise

calculate the probability than X falls between 0 and 1/2.
(A) 1 (B) 05
€ o025 (D)  None of the above
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(A) (8) np(1+p)

(A np(1 — p) (D)  None of the above
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" ich all have the same probability distribution
7. Let X, X,.... X, be independent random variables which all have the r Sutio
with mean u variance o

hen which githe following is true?

E{X)= / (B) E[x; 1

t‘CJ E(X)- ©  EX)=u2 C(F')’Ff("{ /EPEO’“Q
c =)o Lri—/x#r“—r »Hw\/] 1)_.
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Let X be a continuous random variable with probability density function given by

fx) = -05x+1, D<x<2 "}O'Q’S%ﬁ
Find P(X = 0.5). —
Ay 1 (B) 1.254 —_

—

(C) 0.1287 ‘yjne of the above
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Consider the discrete random variable ¥ that takes the values y = 1, 2, 3, and 4 with probabilities
0.1, 0.2, 0.3, and 0.4, respectively.
If we take a random sample of size N = 3 from this distribution, what are the mean and variance

9.

of the sample meéan, ¥ = (Y, + Y, £ Y,)3 ?

(A) uar{\FJ_B.E{?J—; Warf?}-&

() Ef?]=u.3.var{?;—% (D) E(Y)=1lvar(¥)=3
b 1(eie 1e) aloduley =)
‘V
(¢35 014 (1 -3) Of’f(%%) o>
+(u-y7 0 =@
e

(@) () = Ben 0 -©

- Lo L )
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Jon(y) =
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10.

Find the constant ¢ such that the function

”x}=ch U<x<.3
[ 0 otherwise
is a density function.

(A) c=1/5

y=119
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1. A random variable X has the density function f(x) = cf(x* + 1). where —= < x < «. Find the
probability that X? lies between 1/3 and 1.

Ay 16 B) 13
C) 43 (o) L]
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12.

The distribution function for a random variable X is

o 1-e™ x=0
Fix)=1

0 x<0
Find {a) the density function,

| )

0 x<0 | o

A fx)=) &
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13. The probability function of a random variable X is (//

£ 27 x=123,..
f(x)=+

u= | ( (2 —
. 0 otherwise ,3 9 ’—l
Find the probability function for the random variabl m —

L2 u=217.82,.... cJ2 u=247.82, - L - —f“)
(./Q{UJ‘- @ 9(u)=y _
]_ 0 otherwise | O otherwise ‘ )
W u=217,82,.... [ o W

(D) MNone of the above
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© 9(v) _{k 0 otherwise
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14. The probability function of a random variable X is given by

)= /81 -3<x<B
[¢] otherwise

; . 1
Find the probability density for the random variable U = 3 (12 — X).

g(u):j(12+3ujzf2? 2<u<5

)= l(12-3u)' /27 2<u<s
[ 0 otherwise '

glu)=
(A) B) ) | 0 otherwise

o |(12+30% )27 2<u<s
(c glu)= ‘l 0 otherwise (D) None of the above
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15.

o= 0 otherwise '/ TV | 0
a(u) [(12+3u%)127 2<u<s .
= 3] N the above
© | 0 otherwise ™! one @
If the following function is a probability density function :
2
X
—, -1<x<2
f(x)—-lj 3
| 0, elsewhere
find P(0 < X < 1).
A) 13 (B) 2i5
€ 19 (D)  None of the above
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16.

I X has the probabilty density

. et for x=(
b
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17. Find a probability density function for the random variable whose distribution function is given by
(0 for x=0
F(x]:!x for O<x<1

|1 for  x=21

[0 for  x<0 0 for %<0
(A) fix)=42 for Q<x<1 (B) fix)=41 for O<x<1
0 for x=1 0 for x=1
0 for x<0
@ fla=q1 for Qex<t (D)  None of the above
1 for  x=1
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18.

The probability distribution function of a random variable X is

¥ for D=x=1
fix)=12-x for 1=x<2
0 for x=2

Compute the cumulative distribution function of X.

0 x=0 1 .).(SO
1 0<x<1 q
F(x)= 1.2 — D<x<1
(A) 23(—5)( -1 1<x=s2 (B) F{X): 2
1.2
1 ,xz2 2x—-—x" -1
' 2
1 xz22
0 x=0
1
= D=<x<t
F(0)=12
(C) gx_lx2_1 Ad<x=2 (D) None of the above
2
1 x22
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19.  The probability mass function of a r.v X is given as follows

X: 0 [1[z2 ]3] 4 5]
IDHHHED
fx): | k 14 > | 2| 2]«
Find the value of k.
A 1 (B8 12
€y 13 (D) 14
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20. Let the distribution function of X be

0 ifx=0
F[x}:-lx D=x=1
1 x=1
Find P{2X + 3 = 3.6).
(A) 1.1 (B)
(C) 0.3 (D)
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21. If a continuous r.v X has the pdf
(2x if0<x<
f(szj X Oex=1
.0 elsewhere
Find the distribution function F{X)

[0 x<0
(x)zc!xz O=x<1
lT X =1
[0 ,x<0
© F(x)=1{x* 0<x<1
l'l %=1
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]x LOex<1
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22,

For the function

l16

f(x)= %(G—ZXZ), ~1sx<1 ¢

1 2
—(3-x%), 1<xs3
16( ) )

e

“(3 +x)?, -3<x<-1)

where the variable X is in the range (-3, 3).

wh
(A)
(B)

ich of the following is true?
It is a probability mass function

/

It is a probability density function {/
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(C) is a cumulative distribution function
(D} None of the above
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23.  The function

f(xl=lx —w<x<wisa
=

1+ %7

(A) probability density function
(C) cumulative distribution function
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bability mass function (B) probability density function
distribution function (D) None of these
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[ x

o ifx=1234,5
26. If the pdf of a r.v is given as fix) = 115 Find the distribution function of X?
0 elsewhere —_—
fo . x<1 |-Cl . x<1
1 exez o |1 e
15 6 J=x<1
Fix)={6 , 3sx<I Fix)={15 ' °*
B

") 110 , 45x<5 & 10 , 4=x<5
15 |15
|1, x=5

b 0 ;F‘ILJ
b P(KE™) FOOZ )y dcecn
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- o
B
,

12X«
15 2
18 aaxat
15
10 4ox<5
|15
| x=5
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\
/ﬁ x)=0 ) = g 1o
Obtain the distribution function of the total number of heads occuring in 3 tosses of an unbiased 3/

coin.
— -
_ Vi

27.

||‘T x=0 . . %
[ X<
|; D=x<1 l . (?
|8 ~
F(X]=4§ d<x<2u F{xj—'s. A€x<2u \(? T /-5
{AJ |? ® 7 2=x<3
g 2=x<3 8 "
[1 =3 1 =23 ) P( )
E(x)z P(x{r) wrle
[0 ,x<0
||; O=x<1 O
F{x}:{i A<x<2u {
|$ (D)  Mone of these {%
— ,2=x<3
| 4
1,23 ‘,

e
|

2. Suppose the life in weeks of a certain kind of computers has the pdf:

100
f(x)={
[ 0 whenx<100

when x =100

What is the probability that none of three such computers will have to be replaced during the
first 150 weeks of operation?

(A g7 (B) 1/28

© 19 (D) 1733
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W ® 1028
(C 129 : o) 133

29, The amount of s

TT—
rgar (i kgl a@ certain shop is able to soll is givon with the probatility oy ity
—% 0=x~5
.

5=x~10

robability that the sales is between 2.5 kg and 7.5 ka.
(B 078
(O 033
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30.

If the distribution function of X is given by
|'Cl b<0,
113 O=b<1,

FO)=12/3  1cbe<2
1 b2
Calculate the probability mass function of X.
Ay 12 (B)
€y 32 D)
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SECTION-(B) MULTIPLE SELECT QUESTIONS (MSQ) \

then the value of p(X KA«
\4/41 plz < 2))

D) (1 =pz<2)

2ok n x<B) 1) (o pro)
P(xp) Plxcp)
] b«
o ) ) ey
POk < Eji) p(x=2 L o)

- 2cv)_p(z72)
(¥ o L)
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. A continues r.v X has the pdf f(x) = 3x% 0 < x < 1, find a and b such that ‘7 2 h( |
1. P(X =a)=P(X >a)
2. P(X = b) = 0.05
[z ® ﬁ d@
L
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(&) a= ilg
(&) a=095

B b
oy b

= 0.98
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Random variable X is distributed with the following pdf :
[sin(x) O0=x=<A
!\(u)_t 0  otherwise
Then which of the following is/are correct ?

<

(8) Var(X) =n-3
(C) EX=1 (D) Al of these
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A random variable X has the following probability distribution

[ x | o T 1+ T 2 | 3 ] a ] 5 | s [ 7 ]
[pe: | 0 T ®k [ 2« | 2 [ 3 | ¥ | 28 | ek
then which of the following are true?
(A) k = 1/10 (B) P(X = 6) = 0.45

(D)  All of the above

(C) P(X<6)=081
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[x

— =1 4
1. K Px={15 XT1234S

0. elsewhere

then which of the following options are correct?
(Al PX=1or2)=17 (B) P{X=1o0r2 =15

c) P{ET<X<—25-[X>1}:1IS (D) P{ET<X<§IX:—T =1/7
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8. The diameter of an electric cable, say X, is assumed to be a continuous random variable with
p.df fix) = Bx(1 - x), 0 < x = 1. Then which of the following are correct?
(A} fix) is a cdf (B)  f(x) is a pmf
(C)  f(x)is a pdf (D) b=05
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9.

Let X be a continuous random variate with p.d.f.

ax, D=zx=1
a, £x=2
f(x) = !
-ax+3a 2=x=3
0, elsewhere

then which of the following are correct?

(A) a=05 (B) P(Xs15=1
(C) a=5 (D) PX<15)=05
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10.

A random variable X has the probability law :
X ot ik
dF{x)= —.e dx, 0=x <=
b7
then which of the following holds?

(A)  the ratio of the distance between the quartiles the standard deviation of X is independen,
of the parameter ‘b’

(8) the distance between the quartiles is 2b?

(C)  the distance between the quartiles is 2b

(D) None of these
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SECTION-(C) NUMERICAL ANSWER TYPE QUESTIONS (NAT)

1. Let the events A and B be defined as follows :
A One waits between 0 to 2 minutes inclusive :
B : One waits between 0 to 3 minutes inclusive

then P(A~B)= (correct upto two decimal places)
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The amount of bread (in hundreds of pounds) X that a certain bakery is able to sell in a day is
found to be a numerical valued random phenomenon, with a probability function specified by the
probability density function f(x), given by

AX, for0<sx<5
f(x)=1A(10-x), for5<x <10
0, otherwise

The value of A such that f(x) is a probability density function is ¥
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3.

The mileage C in thousands of miles which car owner get with a certain kind of tyre is a random

variable having probability density function

—J—e"‘”".forx =0

fix) = Izo
lo, forx<0

The probability that one of these tyres will-last at most 10,000 miles is
4 decimal places)
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4.

Suppose that the time in minutes that a person has to wail at a cerfain station for a train is found
to be a random phenomenon, a probability function specified by the distribution function.

|0. forx =0 ‘
|§ for0=x<1
F(x)=151' forisx<2

5, for2=x <4
4

1 forx=4

Then the probability that a person will have to wait more than 3 minutes is
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A petrol pump is supplied with petrol once a day. If its daily volume X of sales in thousands of
litres is distributed by

fix) =5(1-x)f 0=<x=<1, )
then the capacity of its tank in order that the probability that its supply will be exhausted in a
given day shall be 0.01 is
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6. Let k > 0 be a constant, and

() = kx(1-x), O<x=<1
0, otherwise.

then f defines a pdf if k =
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7. If the probability density function of a continuous random variable X is

05x O=<x=2
f(x)= )
0  otherwise

then, P(1 < x = 1.5} is . (correct upto 4 decimal places)
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8. If the probability density function of a continuous random variable X is

kx® O=xs=2
flx)= .
| 0 otherwise
then the value of k is - (correct upto 3 decimal places)
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9.

The probability density function of X, the lifetime of a certain type of electronic device (measured
in hours), is given by,

10

fx) =12 x=10
0 x<10

P(X = 20) =
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10. If X has a density function given by

1-x) ex=i

[
flxh=-
X othenvise

E(X) =
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11. The lifetime in hours of an electronic tube is a random variable having a probability dangiy
function given by
fix) = xe™ x=0
The expected value lifetime of such a tube is equal to -
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Trains headed for destination A arrive at the train station at 15-minute intervals starting at 7 Am,
whereas trains headed to destination B arrive at 15-minute intervals starting at 7:05 AM.
If a certain passenger arrives at the station at a time uniformly distributed between 7 and 8 AM

and then gets on the first train that arrives, th proportion of time does he or she go to destination
Als . (correct upto two decimal places)
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13. If 65 percent of the population of a large community is in favor of a proposed rise in school taxes,
approximate probability that a random sample of 100 people will contain at least 50 whoe are in
favor of the proposition is . (correct upto 4 decimal places)
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14.  For the random variable ¥ in

P [y}=‘[f1—pl"‘p for y=12,3,..
N 0 otherwise

1
Ifp= 7 then P(2 <Y < §) = . (correct upto 4 decimal places)
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15. Suppose that the random variable X is equal to the number of hits obtained by a certain baseball
player in his next 3 at bats. If P(X —1) — 0.3, P(X -2) — 0.2 and P(X =0) = 3P(X = 3). Then E(X)
= . (correct upto 3 decimal places)
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16.

A continuous random variable X has pdf

- e
f(x)= kx(1-x)", 0<x<_1'
0, otherwise

then k equals to
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ex(1-xf Dex<i

. he pdf f(x)=
7 For t .Epd &) {D .elsewhere

then the constant ¢ equals to
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18.

The random vector (X, Y) is said to be uniformly distributed over a region R in the plane if, for
some constant ¢, its joint density is

fxy) = le if (x.¥)=R
710 othenwise

Then the probability that (X, Y) lies in the circle of radius 1 centered at the origin
(e, PX*+Y < 1)is . (correct upto 3 decimal places)
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19. Let X be a random variable with image Im(X) = {0, 1, 2, 3.

x o 1 ]2]3
p.(x) 0502501 _

p(x =3) =

New Section 1 Page 57



20.  The cumulative distribution function of random variable X is

[0 x<-1
Bl =d(x=1/2 —t=x<1
1 xz=1,

Then the value of a such that P[X < a] = 0.8 is
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