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RANDOM VARIABLES

OBJECTIVE PROBLEMS

A random variable X has the following probabilty distribution

X= (%)) 1 2 3 4
P(X=x) k 2k 3k 4k

then k =

1) 10 2) 1/10 3)0 4) 117

A random variable X has the following probabiity distribution

X = (%) -2 -1 0 v, 2 3
P(X=Xx) 0.1 Kk 0.2 2k 0.3 k thenk=
1)1 2)0.1 3) 0.01 4) 0.001

A random variable X has its range = {0, 1, 2} rad the probabilities are given by
P(x=0)=3I, P(X=1) = 4k-10K¥ P(x=2) = 5k-1 where k is constant. Then k =

1) 3 2) 1/3 3)1 4) 1/10
A die is tossed twice. Getting a number greatehan 4 is considered a success. For the

probability distribution of the number of successesthe mean and variance are

1) 2/3, 2/3 2) 2/3, 419 3) 4/9, 1/3 4) 2/3, 2/9

The distribution of X is given below

X: 1 2 3 4
P(X=x) 1/10 2/10 /18 4/10
then the standard deviation of X is

1) 0.25 2)0.5 3)1 4) 0.75
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The range of a random variable x=[1, 2, 3, ...] and the probabilities are given by

k
P(x:k):% (k=1, 2,3, ....) then ¢ =

1) log_2 2)log_3 3)log_4 4) log, 5

The probability of getting 2 heads and 3 tailevhen a coin is tossed 5 times is

1) 5/32 2) 5/16 3) 5/8 4) 317

8 coins are tossed at a time, 256 times. Theected frequency of getting one head is

1) 8¢, 2) 8¢, 3) 8¢, 4) 8c,
A random variable X has its range = [1, 2, 3,......] and the probability distribution of

Xis given by P(X=x) = w n=(1, 2, 3, ...... ) then k =

1) 3 2) 1/3 3)1 4) 1/2
The probability of happening of an event in arexperiment is 0.4. The probability of
happening of the event at least once, if the experent is repeated 3 times under similar

conditions is

1) 89/125 2) 98/125 3) 87/125 4) 91/125
One hundred identical coins, each with probabty, P of showing up heads are tossed.
If 0<P< 1 and the probability of heads showing on®coins is equal to that of the heads

showing on 51 coins, then the value of P is

51
1) e, 2) 1ic (0.4) 3) 101 4) 1/2
The binomial distribution for which mean = 6 and vaiance = 2, is
A 0N 2 1)
@(5+3) (0)(3+3]
1 2)\° 1 2
©|[5+3) @[3+3)

If the probability that a student is not a swimmeris 1/5, then the probability that out of 5

students one is swimmer is
@) 5cl[g]4[lj (b) 5%@4 ©) g[g]“ (d) None of these

5
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A biased coin with probability p,0<p<1 0f heads is tossed until a head appears for the

first time. If the probability that the number of t osses required is even i%, then p=
(a)% (b)% (c) % (d) None of these

If a dice is thrown 7 times, then the probabilityof obtaining 5 exactly 4 times is
@alF ey
OFE R

If X follows a binomial distribution with parameters n=e6and p. If 9pP(x =4)=P(x =2, then

p =

1 1
(2) 1 (b) 1

1
(c) 1 (d) 1
If three dice are thrown together, then the probablity of getting 5 on at least one of them
is

125 215
@) 5 (0) 2

1 91
©) 5% @)%

In a box containing 100 eggs, 10 eggs are rottenhd probability that out of a sample of 5

eggs none is rotten if the sampling is with replaceent is
1)° 1\
@[5 () (3]
9\’ 9)°
©z) @)
A man makes attempts to hit the target. The probality of hitting the target is g Then

the probability that A hit the target exactly 2 times in 5 attempts, is

144 72
() 625 (b) 3125
216
(c) o (d) None of these

www.sakshieducation.com



www.sakshieducation.com

20. A dice is thrown ten times. If getting even numbelis considered as a success, then the

probability of four successes is
10 1 ¢ 10 1 °
(8)“c.(3) (b) “c,(3)
we (1Y we (1Y)
() “c,(3) (d)cy[ )
21. The probability of a bomb hitting a bridge is %and two direct hits are needed to destroy

it. The least number of bombs required so that th@robability of the bridge being

destroyed is greater than 0.9, is

(a)8 (b) 7
(c)6 (d)9

22. In a box of 10 electric bulbs, two are defective. Wo bulbs are selected at random one
after the other from the box. The first bulb after selection being put back in the box

before making the second selection. The probabilitghat both the bulbs are without

defect is
(2) 2 (b) 22
(c) 2 (d) 2

23. The probability that a bulb produced by a factory will fuse after 150 days of use is 0.05.
What is the probability that out of 5 such bulbs nme will fuse after 150 days of use

(@)1 5] (o) (3)
©3) (d) o[}
24. In a binomial distribution the probability of getting a success is 1/4 and standard
deviation is 3, then its mean is
(@) 6 (b)8
(c) 12 (d) 10
25. If there are n independent trials, p and g the probability of success and failure
respectively, then probability of exactlyr successes
(@) "c..pa™ (b)"c,pa
(cyc.amp' (d)"c,piq
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The probability that a man can hit a target is%. He tries 5 times. The probability that he

will hit the target at least three times is

291 371
@) o, (0) e
471 459
©) <, @)

A die is tossed 5 times. Getting an odd number i®osidered a success. Then the variance
of distribution of success is

(2) 8 (b) 2

OF (d) S

If X has binomial distribution with mean np and variancenpqg, then % IS
@7 (b) 122

(©"2d Obt

If X follows a binomial distribution with parameters n=6and pand4(P(x =4))=P(x =2, then

p =
(@)1 O
©1 OF

The value of C for which p(x =k =ck2can serve as the probability function of a random

variable X that takes 0, 1, 2, 3, 4 is

QE (b) L
OF L

The mean and the variance of a binomial distributio are 4 and 2 respectively. Then the

probability of 2 successes is

28 219

(@) 5 (b) >
128 37

(©) 5e6 (O
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A fair coin is tossed a fixed number of times. Iflie probability of getting 7 heads is equal
to that of getting 9 heads, then the probability ofjetting 3 heads is
(a) > (b) 22 (c) ZL (d) None of these

212 21
The mean and variance of a random variabléX having a binomial distribution are 4 and
2 respectively, thenpx =1) is
(a) 1/32 (b) 1/16
(c)1/8 (d)1/4
A coin is tossed times. The probability of getting head at least oce is greater than 0.8,
then the least value ofi is
(@2 (b) 3
(c)4 (d)5
The probability that a student is not a swimmer isl/5. What is the probability that out of
5 students, 4 are swimmers
@<l o)

(c) 5C1%(%j4x5c4 (d) None of these

A coin is tossed 8 times. The chance that the number of times one gehead is not equal

to the number of times one gets talil is

@y 1) _(2nl)
@ (n)? [EJ (b)1 (n)?
(c) 1-((i3!2).4—1n (d) None of these

If a random variable X follows Poisson distrilation such that P(x=0)=P(x=1) = k, then k =

1) e 2) 1/e 3)%e 4) 1/é
If X is a Poisson variable such that P(x=1P{x=2), then P(X=4) =

2
1)Ze? 2)

N | W

e 3) &2 4) %e’z
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Cycle tyres supplied in lots of 10 and theresia chance of 1 in 500 types to be defective.
Using Poisson’s distribution theory, the approxima¢ number of lots containing no

defective tyre in a consignment of 10,000 lots is

1) 9980 2) 9998 3) 9802 4) 9982
In a Poisson distribution the probability P(x9) is twice the probability P(x = 1). Then

the mean of the distribution is

1) 1/3 2) 1/2 3) 1/4 4) 1/5
For a Poison distribution, if P(1) = P(2), the P(0) =

1) e 2) & 3) e? 4) g*

The number of traffic accidents of a city in &h month is assumed to be Poisson variate with the

parameter A= 3. Then the probability that there will be at l@st one accident in a certain month

2)e1_3 3)% 4) =
A machine is known to produce 10% defective @ms by applying Poisson’s
approximation, the probability that a random sample of size 20, will contain exactly 3
defective items is

4
3.’

1)

The probability that a bomb dropped from a plae strikes the target is 1/5. The

8 1 3
2 3) — 4) >
)3(—:2 )4e2 )4e2

probability that out of 6 bombs dropped at least lbbombs strike the target is

1) 0.435 2) 0.345 3) 0.534 4) 0.452
A’s chance of winning a single game againsti82/3. The probability that, in a series of

5 games with B, A wins atleast 3 games is

1) 64/81 2) 65/81 3) 67/81 4) 66/81
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A man takes a step forward with probability 04 and backwards with probability 0.6.
The probability that at the end of eleven steps hes one step away from the starting

point is

1) 11Cs (-24 2) 11Cs (.24 3) 12Cy(-24)" 4) 11CA(.24Y
An irregular six faced die is thrown, the prolability that in 10 throws it give 5 even

numbers is twice the probability that it will give 4 even numbers. Then the probability
that in 10 throws it give no even number is

l) I

6 dice are thrown 729 times. The number ofrties one may expect at least 3 dice to

show 4 or5is

1) 233 2) 332 3) 323 4) 234

In 256 sets of twelve tosses of a coin, thenmoer of cases in which one can expect eight

heads and four tails is

1) 25 2) 28 3) 31 4) 35

A product is supposed to contain 5% defectiveems. The probability that a sample of 8

2[5 (2

items 6will contain less than 2 defective items is

1CICT N 1C I 1)
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HINTS AND SOLUTIONS

(b) sum of prob. =1

(b) sum of prob. =1

(b)

(b)  apply mean and variance formula

(€)
(b)
(b)
(€)
(b)
(b)
(c)

. (d) np =6

npg=2=0=,p=

w|R
wln

andn=9.

Hence the binomial distribution [%%jg

. (b) Required probability ﬁq@ @

. (b) Let x denotes the number of tosses required. Thear)=@-py ™. p, for r=123

. (a)Required probability7c4[%j4[gj3.

. (C)9.°c,p*a?=°c,p2q*
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17. (d) Required probability

g gl 2

18. (d) Let P greshe :—:i:
( ) ¢ 99 100 10 P
10 1
P(rott =—=—=gq, =5r=5
(rottenegd) =705 =10 - 4> "

19. (a)Probability of success) =§: q=1-p :é

Hence the probability of 2 hits in 5 attempts

s (3)(2) 2144
=sc,[2) [ 2] =144
5)\5) 625

20. (d) Required probability

=10¢c 1416:10(; 110 =10¢c im
“l2) 2 2 él2) -

21. (a)Letn be the least number of bombs required anthe number of bombs that hit the bridge.

Then x follows a binomial distribution with parameterand p :%.

NOW P(x >2)>09=1-P(X <2)> 09

= P(X =0)+P(X =1)< 0.1

o (L) ne (1)L :
:COE +c15 5 <01=10n+1) <2

This givesn=s.

22. (b) Herer (without defected)- > =2 =p

23. (b) HeI‘Ep—— q—% n=5r=5

The required probabilitySc{;—gT(z—lojo :[;—2}5.

Mean =np
Standard deviation #variance = Variance = 9

=>npq -9:>n%229:>n:48
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Mean=np :%X48=12.

(c) Concept.

(d) p:%:q:% andn=s5

Probability C@GJC@@C@

(d) Probability of getting odg =

olw
1l
N |-

Probability of getting others:%:

N

Variance=npg =511 =3
22 4

(b) mean =np and variance apq

PX=k) __ "G®@" _ "G p
PX=k-1) "C,('@™ " "C. q

P(X=k) _n-k+1 p

PX=k-1) k q°

(d) apx =4)=P(x = 2)= 45C,p*g°=*C,pq*
=4p?=¢* = 4p® =L - p)’

= 3p? +2p—1:0:>p:%.

4 4
(@)Y Px=k=1=>ck? =1
k=0 k=0

:>C(12+22+32+42)=1:>C:3—10.

npq =2
2 6
P(X =2)= Bcz(%j (lj =g L -28
(a) Let the coin be tossedtimes

P(7 heads):"c{%ﬂgj””:nc{ljn

2 2

=4
(a.) P }:q:%,p:%’pzé,n=8

andp(9 headS}”Ca(%jg[%)n_g:nc"[%jn

P(7 heads)-p (9 heads)="c,="c, =n

1p(3 heads):wcggf@m's:16c3@16
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7
P (X :1):8(:1[%) (%j :8_i:i:i_

34. (b) Let X be the number of heads getting. X follows binonaadtribution with parameters

np=1/2 Given thatpx = 1=08
=>1-P(X=0)208= P(X = 0)< 0.2

n n 1 _1_
="C,(1/2)" <02 :Fsgzz =5,

0 The least value of is 3.

35. (a)The probability that student is not swimmer

D :% and probability that student is swimme-r%.

o Probability that out of 5 students 4 are swimmer
oo [A) (1) oo (4) (L
) C“(sj (sj C“(sj (sj

36. (c)The required probability

=1 — Probability of equal number of heads ard ta

ol B
2)\2 nin!\ 4 (nh? 4"

37.  (b)
38.  (a)
39. ()
40.  (b)
41. (o)
42. (a)
43. (a)
44.  (b)
45.  (a)
46. (a)
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47.  (c)
48. (a)
49. (c)
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