BANSAL CLASSES i

&

(00000 000 000 2007 Daily Practice Problems
CLASS : XII (ABCD) DPP ON PROBABILITY DPP. NO.- 1
After 1t L ecture
Q.1,, 100 cardsare numbered from 1to 100. The probability that therandomly chosencard hasadigit 5is:

(A) 0.01 (B) 0.09 (C*) 0.19 (D)0.18
[Hint  from50to 60, 10 fivesand 9 other fives = total 19 = (C)]
Q.2, A quadratic equationischosen from the set of all the quadratic equations which are unchanged by

sguaring their roots. The chancethat the chosen equation hasegual rootsis:

(A*)1/2 (B) /3 (C) 14 (D) 2/3
Q.3,, Ifthelettersof theword"MISSISSIPPI" arewritten down at randominarow, the probability that no

two S'soccur together is:

(A) 13 (B*) 7/33 (C) 6/13 (D) 5/7
Q.4,, A samplespaceconsistsof 3 samplepointswith associated probabilitiesgivenas 2p, p?, 4p— 1 then

1 1

(A*)p=y11-3  (B)+10-3 (©) 5 <p<3 (D) none
[Hint p?+2p+4p—1=1 (exhaustive)

p>+6p-2=0 = (A)]
Q.55 A committeeof 5istobechosenfromagroup of 9 people. The probability that acertain married couple

will either servetogether ornotatal is:

(A) 12 (B) 5/9 (C*) 4/9 (D) 2/3

7 7
C,+'C
[Hint: ———
C:5

Q.6.; Thereareonly twowomen among 20 personstaking partinapleasuretrip. The 20 personsaredivided

Into two groups, each group consisting of 10 persons. Then the probability that the two womenwill be

inthesamegroupis:

(A*) 9/19 (B) 9/38 (C) 9/35 (D) none
[Hint  n(S) =number of waysinwhich 20 people can bedivided into two equal groups

20
- 1010 2
n(A) = 18 people can bedivided into groupsof 10and 8
18
- 108
18 101002 109.2 9
PE) =108 20 ~ 2019 19 Ans]

Q.7 A bagcontain5white, 7 black, and 4 red balls, find the chance that three bal |sdrawn at random areall

white. [Ans. 1/56]
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Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

If four coins aretossed, find the chancethat there should betwo headsand two tails.
[Ans. 3/8]

Thirteen personstaketheir placesat around table, show that it isfiveto oneagainst two particular
personssitting together.
Inshuffling apack of cards, four are accidentally dropped, find the chance that themissing cards should

beonef et A (132 2197
e onefrom each suit. [Ans. C, 0825 |

A has3sharesinalottery containing 3 prizesand 9 blanks, B has2 sharesin alottery containing 2 prizes
and 6 blanks. Comparetheir chances of success. [Ans. 952t0 715]

Therearethreeworks, one cons sting of 3 volumes, oneof 4 and theother of onevolume. They areplaced

3
onashef at random, provethat the chancethat volumesof thesameworksareal together is 140

Theletter forming the word Clifton are placed at random in arow. What isthe chance that the two
vowelscometogether? [Ans. 2/7]

Threeboltsand three nutsare put in abox. If two parts are chosen at random, find the probability that
oneisabolt and oneisanuit. [Ans. 3/5]

Thereare'm rupeesand 'n' ten nP's, placed at random in aline. Find the chance of the extreme coins
nn-1
(M+n)(M+n-1)

being bothten nP's. [Ans.

A fair dieistossed. If the number isodd, find the probability that it isprime. [Ans. 2/3]

Threefair coinsaretossed. If both heads and tails appear, determine the probability that exactly one
head appears. [Ans. 1/2]

3boysand 3girlssitinarow. Findthe probability that (i) the 3 girlssit together. (ii) theboysaregirlssit
inaternative seats. [Ans. 1/5, 1/10]

A coinisbiased so that headsisthreetimesaslikely to appear astails. Find P (H) and P (T).
[Ans. 3/4, 1/4]

Inahand at "whigt" what isthe chancethat the 4 kingsare held by aspecified player?
4C4- 48C9

[Ans. T35 ]
C13
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@BANSAL CLASSES

(00000 000 000 2007 Daily Practice Problems
CLASS : XI1 (ABCD) DPP ON PROBABILITY DPP.NO.- 2

After 2"9d L ecture
Q.1 Giventwoindependent eventsA, B suchthat P(A) =0.3, P(B) = 0.6. Determine
() P(AandB) (i) P(A andnot B) (iii) P(notA and B)
(iv) P(neither A nor B) (v)P(A orB)
[Ans. (i) 0.18, (ii) 0.12, (iii) 0.42, (iv) 0.28, (v) 0.72]

Q.2 Acadisdrawnat randomfromawe |l shuffled deck of cards. Find the probability that thecardisa
(i) kingoraredcard (i) clubor adiamond (iif) king or aqueen
(iv) kingor anace (v) spadeor aclub (vi) neither aheart nor aking.

[Ans. (i) 13,(||) 2,(|||) 13,(|v) 13’ (v) x (vi) 13]

Q.3 Acoinistossed and adieisthrown. Find the probability that the outcomewill be ahead or anumber

2
greater than 4. [Ans. 3 ]

Q.4 LetAandB beeventssuch that P(A) =4/5, P(B) =1/3, P(A/B) = 1/6, then
@ P(AnB); (b) P(AUB) ; (c)P(B/A) ; (d)AreA andB independent?
[Ans. (a) 1/18, (b) 43/90, (c) 5/18, (d) NO]

ol pam) = B 1 aAap=PB L
S @ PAB)= g g = PANB)=TC” = 1o Ans]
b PAUB)= L4 L1 1 _18+30-5_ 43
©)  PAUB)=g+3 -1 g0 T gg AN
© (B/A)="ppa) 18 118 AMS
11 .
(d) P(A) - P(B) = 5 3" 15 P(AnB).A & B arenotindependent |

1 1 1
Q.5 IfAandB aretwoeventssuchthat P(A) = 2 P(B) = > andP(AandB) = g find
5 3
(i) P(A or B), (il) P(notA and not B) [Ans. (i) 3 (i) §]

Q.6,4 A Sdigitnumber isformed by usingthedigits0, 1, 2, 3,4 & Swithout repetition. Theprobability that the
number isdivisbleby 6is:
(A) 8% (B) 17% (C*) 18% (D) 36 %

[Hint  Number should bedivisibleby 2 and 3.
NnS)=5-5! ; n(A):reject'0'=2-4!

reject 3, A +2-3-3!
Total N(A)=3-4!+6-3!=18-3!
18-3
P="55 =18% |

6 Bansal Classes [3]



Q.7¢, Anexperiment resultsin four possible out comesS,, S,, S; & S, with probabilitiesp,, p,, p; & p,
respectively. Which oneof thefollowing probability assgnment isposshile.
[Assume S; S, S, S, aremutualy exclusive]
(A)p,=0.25, p,=0.35, p,=0.10, p,=0.05
(B) p, =0.40, p,=-0.20, p,=0.60, p,=0.20
(C) p, =0.30, p,=0.60, p,=0.10, p,=0.10
(D*) p,=0.20, p,=0.30, p,=0.40, p,=0.10

Q.845 Inthrowing 3dice, the probability that atleast 2 of thethree numbers obtained aresameis
(A) 12 (B) U3 (C*) 4/9 (D) none
[Hint: P(E) = 1- P(all different)=1—(6/6) - (5/6) - (4/6)=1—(120/216)=4/9 ]

Q.9,,, Thereare4 defectiveitemsinalot consisting of 10items. Fromthislot wesdlect Sitemsat random. The
probability that therewill be 2 defectiveitemsamongthemis

OF ®) g © 5 05
4D 2D
Hint 10 BT 12" (26-12-2004
[ Lo <5 120 )
4(:2'6c:3 10

P="Tg, =5 = O]
Q.10,,, From apack of 52 playing cards, face cards and tens are removed and kept asidethen acardisdrawn
at random fromtheramaining cards. If
A : Theeventthat thecard drawnisanace
H : Theevent that the card drawnisaheart
S: Theevent that the card drawnisaspade
thenwhich of thefollowing holds ?

(A*)9P(A)=4P(H) (B)P(S)=4P (A nH)
(CO)3PH)=4PA LY (D)P(H)=12P(ANYS)
9H
. face cards 98§
[Hlnt: 52 T) 36 <9D ;
9C
R SR _1. _1. _1
P(A) = 9 : P(H) = 2 P(S) = 2 P(ANH)= 6 PANS)= 36 T P(AUYS) = 3 ]

Q.11,,, 6 married couplesarestandingin aroom. If 4 people are chosen at random, then the chancethat exactly
onemarried coupleisamong the4is:

16 8 17 24
(A*) = (B) e (®) = (D) =
[Hin: n(S)=1C,=55x%9
n(A) =6C,.5C,. 22 = 6 x 10 x 4
6x10x4 3 2.2.4 B E
PE)="55x9 ~ 113 33 AN
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Q.12, Thechancethat a13 card combination from apack of 52 playing cardsisdedlt to aplayer in agame of
bridge, inwhich 9 cardsareof thesamesuit, is

13 39 13 39 13 39
. 4-Bc .- c, ® 4-Bc,-*c, o C, *c, ©)rone
52 52 52
C:13 C13 C:13

Q.13 If two of the 64 squares are chosen at random on achessboard, the probability that they haveasidein

commonis:
(A) 1/9 (B*) 1/18 (C) 217 (D) none
HrE n(S)=%C,-2 : n(A)- 4-2+6-4-3+36-4
i 2 ’ 64-63

Alternatively:n(A)=7-8+7-8=112
A Probthat they haveacornerincommon|]

Q.14,,, Twored counters, three green counters and 4 blue counters are placed inarow inrandomorder. The
probability that no two blue countersare adjacent is

7 7 5
(A) 55 B) 755 ©) 2 (D) none
[So. RRGGGBBBB whencountersarealike [14-8-2005, 13"
a
NS =234
5 ¢
N(A)= 35" C, IRIR|G|G|G]
515 234  6-60 60 15 5
PA=32 "9 ~9876-789-729" a

Alternatively : n(S) =9! R,R,G,G,G;B,B,B;B,
n(A)=5!-6C,-4!  whencountersaredifferent
_586543_ 543 5
P79 T987

Q.15 Theprobabilitiesthat astudent will receiveA, B, Cor D gradeare0.40, 0.35, 0.15 and 0.10 respectively.
Find the probability that astudent will receive
(i) notanA grade (i) Bor Cgrade (iii) a most C grade
[Ans. (i) 0.6, (ii) 0.5, (iii) 0.25]
Q.16 Inasinglethrow of threedice, determinethe probability of getting
(i) atotal of 5 (ii) atotal of at most 5 (iii) atota of at least 5.
5

[Ans. (i) 1 (i) (iii) 5—3]
11367 108’ 54
Q.17 Adeisthrownonce. If Eistheevent "the number appearingisamultipleof 3" and Fistheevent "the
number gppearingiseven”, find theprobability of theevent "E and F'. Aretheevents E and Findependent?
1 1 1
[Ans. P(E) =3 P(F)ZE , P(Eand F) Y Yes]

Q.18 Inthetwodiceexperiment, if Eistheevent of getting the sum of number ondiceas11 and Fistheevent
of getting anumber other than 5 onthefirst die, find P(E and F). Are E and F independent events?

2 30 1 _
[Ans. P(E)—g : P(F)—%, PENF) =36 Not independent]
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Q.19 A naturd number x israndomly selected from the set of first 100 natural numbers. Find the probability

e . . 100 5, 11
: + > =
that it satisfiestheinequaity. » 50 [Ans 100 20]
. 1 27 53
. wrong Ans given by students — , — , —
Note {1, 2,48, 49,50, ....... ,100} [ gAnsg y 50 ' 50 100}

Q.20 3dudentsA andB and Careinaswimmingrace. A and B havethe same probability of winning and each
istwiceaslikely towin asC. Find the probability that B or C wins. Assume no two reach thewinning
point S multaneoudy.

[Sol. P(C)=p;P(A)=2p;P(B)=2p

: 5p=1=p=1/5

P(B or C) = P(B) + P(C) = é% = g ]

Q.21 A box contains7 tickets, numbered from 1 to 7 inclusive. If 3ticketsaredrawn fromthebox, oneat a
time, determinethe probability that they are alternatively either odd-even-odd or even-odd-even.

433+342 6 2
765 210 - 7]
Q.22 Sdifferent marblesare placedin 5 different boxesrandomly. Find the probability that exactly two boxes
remain empty. Given each box can hold any number of marbles.
[Sol. n(§=5; For computing favourable outcomes.

2 boxeswhich areto remain empty, can be selected in°C, ways and 5 marbles can be placed in the
remaining 3 boxesin groupsof 221 or 311in

[Ans. p=

5! 5!
3l [erﬁ} =150ways = n(A)=°C, 150
Hence P(E) =°C, - 10 _6 _12 Ans]
2 5 125 25 '
Q.23 ;, SouthAfricancricket captainlost thetossof acoin 13timesout of 14. Thechance of thishappeningwas
7 1 13 13
(A") S5 (B) 3 ©) S (D) 513
[Hint: L andW canbefilled at 14 placesin 2% ways.
n(S) = 214,

Now 13 L'sand 1W can bearranged at 14 placesin 14 ways.
Hencen(A) =14

14 7
= ? = ? ] [14-8-2005, 13th]

Q.24 Therearetenprizes, fiveA's, threeB'sand two C's, placed inidentical sealed envelopesfor thetop ten
contestantsin amathematics contest. Theprizesareawarded by all owing winnersto sdect an envelope
at random from thoseremaining. When the 8" contestant goesto select the prize, the probability that the
remainingthreeprizesareoneA, oneB andoneC, is

(A*) /4 B) 13 (C) V12 (D) 1/10
[Hint  n(S) = 1°C, = 120 [08-01-2006, 12 & 13]
I’](A) - 5c4 . 3C2 . 2C1
B ="10 T3 Ans]

6 Bansal Classes [6]



|5 BANSAL CLASSES i
L‘[l[l[l[l[l[l 000 000 2007 Daily Practice Problems
CLASS: XIT (ABCD) DPP ON PROBABILITY DPP. NO.- 3

After 3'9 L ecture
Q.1;; Whenever horsesa, b, c racetogether, their respective probabilitiesof winning theraceare 0.3, 0.5and
0.2 respectively. If they racethreetimesthe probability that “the same horse wins all the three races” and
the probablity that a, b, c each winsonerace, arerespectively

Ay 8.9 o1 3 1215 510 8
( )50’50 ()100’100 ()50’50 ()50’50
[Sol. P(@=0.3;P()=05; P(c)=0.2 =a b, careexhaustive

P(same horsewinsall the threeraces) = P(aaa or bbb or ccc)

(03 + (05 + (0.2)° = 27+125+8 160 4
=(037°+(05)°+(0.2° = 1000 1000 = 25

P(each horsewinsexactly onerace)

9
= P(abc or acb or bcaor bac or cab or cha) =0.3x 0.5 x 0.2 x 6 =0.18 = 50

Q.2,; LetA& Bbetwoevents. SupposeP(A) =0.4, P(B)=p & P(A U B)=0.7. Thevaueof p forwhich
A & B areindependent is:
(A)1/3 (B) V4 (C*)v2 (D) 1/5
[Sol. P(A UB)=P(A)+P(B)-P(A)-P(B)
0.7=04+p-0.4p

1
0.6p=03 = P=75 ]

Q.3,; A & Baretwoindependent eventssuchthat P(A) =0.7,P(B)=a & P(AUB)=0.8,then,a=
(A) 5/7 (B*) 2/7 © 1 (D) none

Q.4,, A pair of numbers is picked up randomly (without replacement) from the set
{1,2,3,5,7,11, 12,13, 17, 19} . The probability that the number 11 was picked given that the sum of
thenumberswaseven, isnearly :

(A) 0.1 (B) 0.125 (C*) 0.24 (D) 0.18

PAnB) 'C 7

[Hint: P(A/B) = T p®) 8C2+1 =59 ; A:1lispicked, B:sumiseven ]
Q.5,, Forabiaseddietheprobabilitiesfor thediffferent facesto turn up aregiven below :
Faces: 1 2 3 4 5 6
Probabilities: 0.10 0.32 0.21 0.15 0.05 0.17
Thedieistossed & you aretold that either face one or face two hasturned up. Then the probability that
itisfaceoneis:
(A) U6 (B) /10 (C) 5/49 (D*) 5/21
P(AN(AUB)) P(A) _ 010

[Hint: P(AWAUB)= —"gaCg) = ]

" P(A)+P(B) 010+032
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Q' 6170

[Hint:

Q.74

[Hint:

Q' 8229

[Hint:

Q.9

[Sal.

Q.10

0
(ii)
[Sal.

A determinant ischosen at random from the set of al determinantsof order 2 with elementsOor 1 only.
The probability that the determinant chosen hasthe valuenon negativeis:

(A) 3/16 (B) 6/16 (C) 10/16 (D*) 13/16

1- P(Determinant hasnegativevalue)

3_13(‘1 1H0 1;‘2 (1“]

" 16 16\ |1 0|1 1
15 couponsarenumbered 1, 2, 3,....., 15 respectively. 7 coupons are sel ected at random oneat atime
with replacement. The probability that thelargest number appearing on aselected couponis9is:

9\° g\’ 3Y’ 9’_g’
(A) (E) ®) (Ej © (gj ©)

n(S) =x x x x x x x=157; came of the number must be 9 ]

1

A cardisdrawn & replaced in an ordinary pack of 52 playing cards. Minimum number of timesmust a
card bedrawn so that thereis atleast an even chance of drawingaheart, is

(A)2 (B*) 3 (C) 4 (D) morethanfour
1 31 331
—t+—.—+—.—.— ]
4 474 444

5S¢
Anédectrica system has open-closed switches
S;; S, and S; as shown. Al S S, B

Theswitches operateindependently of oneanother and thecurrent will flow fromAto B either if S, is

1
closedorif both S, and S; areclosed. If P(S) =P(S,) =P(S;) = o find the probability that the circuit

will work.

1 5
P(S) =P(S,) =P(S)) = 5 [Ans. §]
E : event that thecurrent will flow.

1 1 1 5
P(E)=P((Szm53)orSl)zP(SZmS3)+P(S3)—P(SlmSZmS3):Z+§_§:§]

A certain team winswith probability 0.7, loseswith probability 0.2 and tieswith probability 0.1. The
team playsthreegames. Find the probability
that theteam winsat least two of the games, but lose none.
that theteam winsat | east one game. [Ans. (i) 0.49; (ii) 0.973]
PW)=0.7 ; P(L)=0.2 ;P(T)=0.1
E: winning at least 2 gameshbut lose none
PE)=PWWToWTW orTWWorWWW)
=3x0.7x0.7x0.1+(0.7)2 =0.7x0.7[0.3+0.7]=0.49
F:winingat least 1 game
A=Lor T = P(A)=03;P(F)=1-P(AAA) =1-(0.3)® =1-0.027=0.973 ]
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Q.11 Aninteger ischosen at random from thefirst 200 positiveintegers. Find the probability thet theinteger is
divisbleby6or 8. 1

[Sol. n(S)=200 [Ans, Z]
n(A)=divisibleby 6 or 8
ne)=6+12+...+198=233
n@=8+16+.....+200=25
N6N8=24+48+....+192=8
n(A) =33+25-8=50

1
P(A)=5 ]
Q.12 A dekwasaskedtomall four report cardsto four students. He addressesfour envel opsthat unfortunately

pai d no attention to which report card be put in which envelope. What isthe probability that exactly one
of the studentsreceived his(or her) own card?

ans, B 21
[Ans 24 =3 ]
Q.13 Findtheprobability of at most twotailsor at least two headsin atossof three coins.
7
[Sol. A=amosttwotails n(s)—{TTT} [Ans. §]
B =at least two heads HHH, THH, HTH, HHT

7 4 4
PA)=3g :PB) =5  PANB)=¢

7 4 4 7
P(AUB):§+§—§:§ Ans. |

Q.14 What istheprobability that inagroup of
(i) 2 people, bothwill havethe samedateof birth.
(ii) 3 people, at least 2 will havethe samedate of birth.
Assumetheyear to be ordinarry consisting of 365 days.
[Sal.(i) A : both havethe samedate of birth

1 1 1 1

. + .
365 365 365 365
(ii) B : atleast 2inagroup of 3will havethe samebirthday
P(B) =1-P (all 3 have different birthday )

364 363 364 x 363
1% 365365 ~ 1~ (365)°

. 1
= T 365times= ——
P(A) 365 Ans.

=1- Ans.]

2
Q.15 Theprobability that aperson will get an electric contract is — and the probability that hewill not get

5
4 2
plumbing contract is 7 If theprobability of getting at least onecontract is 3 , what istheprobability that
hewill get both ?
2 _ 4 3

[Sol. P(E)= 5 ; P(F)=P(p|umb|ng):1—7 =3

PEUFR=P{E)+P(F)-PENF

2_2 3 _17

3= 577X = x—105 ns. ]
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Q.16

[Sal.

Q.17

[Sal.

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Five horses competein arace. John pickstwo horsesat random and bets on them. Find the probability
that John picked thewinner. Assumedead heal. 4
n(S)=5C,=10 N p:Z [Ans. 0 ]
n(A)=1-4C,=4 S ]

Two cubeshavetheir facespainted either red or blue. Thefirst cube hasfivered facesand oneblueface.
When thetwo cubes arerolled simultaneoudly, the probability that the two top faces show the same
colour is1/2. Number of red faces on the second cube, is

(A)1 (B) 2 (C*3 (D)4

L et the number of red faces on the 2" cube = x [08-01-2006, 12 & 13]

number of bluefaces=(6-x)

P(RRorBB)=1/2

5x 16-x_1

66 6 6 2
5x+6-x=18

Ix =12 = x=3 Ans]

A Hand W appear for aninterview for two vaccanciesfor the same post.
P(H)=17; P(W)=1/5.Findthe probability of the events
(a) Botharesdected  (b) only oneof them isselected (c) noneisselected.

12 2
35’7 35

A bag contains6R, 4W and 8B balls. If 3 ballsaredrawn at random determinethe probability of the
event

(@) al 3arered; (b) dl 3areblack ; (c) 2arewhiteand lisred;

(dyatleastlisred; (e)1of eachcolour aredrawn
(f) thebalIsaredrawninthe order of red, white, blue.

[Ans.

b d 149 4 2
204 ®) 302 102 © e @4 @17 5
Theoddsthat abook will befavourably reviewed by threeindependent criticsare5to 2, 4t0 3,and 3
to 4 respectively. What isthe probability that of thethree reviewsamajority will befavourable?
209

343

Inapurseare 10 coins, al fivenP'sexcept onewhichisarupee, inanother areten coinsall fivenP's.
Ninecoinsaretaken fromtheformer purse and put into thelatter, and then nine coinsaretaken fromthe
latter and put into theformer. Find the chancethat therupeeistill inthefirst purse.

[Ans. (&) ==

[Ans. —

A 10

[Ans. — 19

A, B, Cinorder cut apack of cards, replacing them after each cut, on condition that thefirst who cuts
ade shall wi ize. Find thei ectivech Ans 10129

aspade winaprize. Find their respective chances. [An 370 370 37

A and B in order draw from apurse containing 3 rupeesand 4 nP's, find their respective chances of first

22 13
drawing arupee, the coins once drawn not being replaced. [Ans. = 35 35
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b\BANSAL CLASSES Uoutououid
L‘[l[l[l[l[l[l 000 000 2007 Daily Practice Problems
CLASS : XII (ABCD) DPP ON PROBABILITY DPP. NO.- 4
After 4" L ecture

Q.1;;, Therearendifferent gift coupons, each of which can occupy N(N > n) different envelopes, withthe
same probability /N

P,: Theprobability that therewill beonegift couponineach of ndefiniteenvelopesout of N givenenvelopes
P, Theprobahility thet therewill beonegift couponineach of narbitrary envelopesout of N givenenvelopes
Congder thefollowing statements nl N!

(i) P,=P, (i) P1:_' (iii) P,= N" (N —n)!

. n! N! v
(VIP,= Nyt WP=

Now, which of thefollowingistrue
(A)Only (i) (B*) (i) and (iii) (©) (i and(iv) (D) (iii) and (v)

[Sol. Fromthegivendata n(S)=N";n(A)=n! = P,=—

|
P, = Ln Sincethen different gift coupans can be placed inthen definite (Out of N)

envelopein"P =n! ways
N!

P,= m Asnarbitrary envelopesout of N given envel opes can bechoseninNC|

ways and the n gift coupans can occupy these envelopesinn! ways. ]

N!
~ N"(N-n)! ]
Q.25; Theprobability that an automobilewill bestolen and found withing oneweek is0.0006. Theprobability that
anautomobilewill bestolenis0.0015. Theprobability that astolen automohbilewill befoundinoneweek is

(A)0.3 (B*)0.4 (©)05 (D) 0.6
[Hint P(SnF)=0.0006, whereS: moter cycleisstolen; F: moter cyclefound
P (S) =0.0015
PFNS) 6x10% 2
pFg = w09 _ 6107 2,

PS ~ 15x10% 5

Q.3,; Onebagcontains3white& 2 black balls, and another contains2white & 3 black balls. A ball isdrawn
from the second bag & placed inthefirst, thenaball isdrawn from thefirst bag & placedinthe second.
Whenthepair of the operationsisrepested, the probability that thefirst bagwill contain 5whitebdlsis:

(A) /25 (B) 1/125 (C*) 1225 (D) 2/15
3W 2W
Hint: Bag 1 Bag 2
| < <
2211 1
PE)=PIWBWE]= ¢ cce = o ]

Q.4,. A childthrows2fair dice. If the numbers showing are unequal, he addsthem together to get hisfinal
score. Ontheother hand, if the numbersshowing areequal, hethrows2 moredice & addsall 4 numbers
showingto get hisfinal score. The probability that hisfinal scoreis6is:

145 146 147 o 148
(A) 1506 (B) 5o © 5oa (O*) 1506
[Hint P(6)=(51,15,24,42) or 11& (220r13o0r 31) or (22& 11) ]
¢ Bansal Classes [11]



Q.5,,5 A persondrawsacard from apack of 52 cards, replacesit & shufflesthe pack. He continuesdoing this
till he drawsaspade. The probability that hewill fail exactly thefirst twotimesis:
(A) Ve4 (B*) 9/64 (C) 36/64 (D) 60/64

[Hint  P(E) = P(FFS) = 3/4.3/4.1/4]

Q.6 Indicatethecorrect order sequencein respect of thefollowing :

l. If the probability that acomputer will fail during thefirst hour of operationis0.01, thenif weturn
on 100 computers, exactly onewill fail inthefirst hour of operation.

. A man hasten keysonly oneof whichfitsthelock. Hetriestheminadoor oneby onediscarding
theone hehastried. Theprobability that fifth key fitsthelock is 1/10.

1. GiventheeventsA and B inasamplespace. If P(A) = 1, then A and B areindependent.

IV.  Whenafar sx sded dieistossed on atabletop, the bottom face can not be seen. The probability
that the product of the numbersonthefivefacesthat can beseenisdivisibleby 6isone.

(A)FTFT (B*)FTTT (CO)TFTF (D) TFFF
| 1 g9 \1®
[Hint 1. P(X = 1) = 1%°C, [ﬁj (ﬁj [18-12-2005, 12 & 13]

. Every key that fits have the same probability = 1/10

[Il.  Consider P(A UB)=P(A) + P(B) —-P(A "N B) A
but P(A U B) = P(A) = 1
1=1+P(B)-P(A N B)
P(A nB)=P(B) =P(B) - P(A) (P(A)=1)

V. Eachproduct12345;12346;12356;12456;,13456;23456isdivisblebysix.]

Q.7,54 Anunbaised cubicdiemarkedwith 1, 2, 2, 3, 3, 3isrolled 3times. The probability of getting atotal
scoreof 4or 6is
16 ey 20 o 50
( )216 ( )216 ( )216
[Hint 1,2,2,3,3,3 (thrown3times)

(D) none

1 2 3
P =5 PR=7% PR =%
P(S) =P(4 or 6) =P( 112 (3 cases) or 123 (6 cases) or 222)

112 N _6+36+8 S0 25

123 222
—3--2 462224222 2 ===
661 661 666 216 216 108

Q.8,, A bagcontains3R & 3 G ballsand aperson draws out 3 at random. Hethen drops 3 blueballsinto the
bag & again drawsout 3 a random. Thechancethat the 3 later balsbeing all of different coloursis
(A) 15% (B) 20% (C*) 27% (D) 40%

IR+2G - [2R + 1G + 3B]|

2R+1G —>|1IR+2G + 3B 3 3 2 1~ 3 3 3 1 2~ 3
| zero l C C2. CC G C, Cl. C,°C-°C
[Sol. 3R »>BG+3Bl—— ;" 6¢ 6C +6C 6c ]
3

2 3 3
3G »[3R+3B] 2

Q.9,44 Abiased coinwith probability P, 0 < P< 1, of headsistossed until ahead appearsfor thefirst time. If the
probability that the number of tossesrequired isevenis2/5thenthevaueof Pis
(A) /4 (B) 1/6 (C*) 13 (D) 1/2

¢ Bansal Classes [12]



Q.10,, If a b e N thentheprobability that & + b?isdivisibleby 5is

9 7 11 17
(A*) 5 (B) 15 ©) 3 (D) 5
[Hint: Squareof anumber endsin 0, 1,4,5,6and9 favourableordered pairs of

(&, b?) canbe (0,0); (5,5); (1.4, (41); (19), (9.1); (46), (6,9 ;
(6,9),(9,6) and P(0)=1/10 = P(5) ; P(1)=P(4)=P(6)=P(9) =2/10 ]

Q.11., Inanexamination, onehundred candidatestook paper in Physicsand Chemistry. Twenty five candidates
failed in Physicsonly. Twenty candidatesfailed in chemistry only. Fifteen failed in both Physicsand
Chemistry. A candidate is selected at random. The probability that he failed either in Physicsor in
Chemistry but notinbothis

a2 o 3 o 2 o 1
(A%) 55 (B) ©) ¢ (D) 5

[ 13t Test (5-12-2004)]
Q.12 InacetaingameA'sskill istobeB'sas3to 2, find the chance of A winning 3 gamesat |east out of 5.

, . 3 2 2133
[Hint oddinfavourof A 3:2 = P(A) = 5 =p;Qq= 5 [Ans. ————

3125
33 2)? 3N (2 3)°
P(E) = 5C3(§j (Ej +°C (E] (Ej * (Ej ]

Q.13 Ineachof aset of gamesitis2tolinfavour of thewinner of thepreviousgame. What isthe chancethat
theplayer who winsthefirst gameshall winsthreeat least of the next four? [Ans. 4/9]

: 2 1 1 2
[Hint: P(W/W) = 3 ; P(L/W) = 3 ; P(WIL) = 3 ; P(L/L) = 3 ]

Q.14 A coinistossed ntimes, what isthe chancethat the head will present itself an odd number of times?

_ "C,+"Cy+"Cyt . 2" 1 1
[Hint: P(E) = = =5 ] [Ans. E]

Q.15 Afardieistossedrepeatidly. Awinsif itis1or 2ontwo consecutivetossesand Bwinsifitis3,4, 5 or 6
on two consecutivetosses. The probability that A winsif thedieistossed indefinitely, is

N gy > o L D) 2
(A) 5 (B%) 5, © 7 (D) ¢
[So. Let P(S)=P(lor2)=13 [29-10-2005, 12t Jaipur]

P(F)=P(3or4or5or6)=2/3
P(Awins) =P[(SSorSFSSorSFSFSSor...... yor (FSS or FSFSSor........ )

1 2
_ 9,21 .19, 29 1 2 3+2_5
1_3 1_8 9 7 21 7 7 21 21 21
9 9

5 16
P(A winning) = 51 ; P(Bwinning) = o1 Ans.|

Q.16 Countersmarked 1, 2, 3 areplaced in abag, and oneiswithdrawn and replaced. The operation being

repeated threetimes, what isthe chance of obtaining atotal of 67 [Ans. 7/27]
Hint: Plzgm)zzz _bHl_7
[Hint  P( or =@ T ]
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Q.17 A normd coiniscontinuedtossing unlessahead isobtained for thefirst time. Find the probability that
@ number of tosses needed areat most 3. 7 1
(b) number of tossesare even. [Ans. () g (b) 3 ]

N
+
NP
+
0|
I
o~

[Sol. (@PHorTHorTTH);

_ Va4 A1
(b) THorTTTH or..... ; P(E)—l_]/4—4 373
Q.18 A pursecontains2 six sided dice. Oneisanormal fair die, whilethe other has2 ones, 2 threes, and 2
fives. A dieispicked up and rolled. Because of some secret magnetic attraction of theunfair die, thereis
75% chance of pickingtheunfar dieand a25% chanceof pickingafair die. Thedieisrolled and shows
up theface 3. The probability that afair diewaspicked up, is

1 1 1 1
(A*) 5 B) 7 © 5 ) >,
[So. N =Norma die; P(N)=1/4 [08-01-2006, 12 & 13]
M =magneticdie; P(M) =3/4
A =dieshowsup3 N M
P(A) =P(A nN) + P(A " M)
=P(N) P(A/N) + P(M) - P(A/M)

_ 11,8 2_17
4 6 4 6 24
PINNA)  (1/4)(16) 1
P(A) ~  7/24 ~7Ans]
Q.19 Before aracethechance of threerunners, A, B, C were estimated to be proportional to 5, 3, 2, but
during the race A meets with an accident which reduces his chanceto 1/3. What are the respective

chance of B and C now? [Ans.B=2/5; C=4/15]

Q.20 Afair coinistossed alarge number of times. Assuming thetosses are independent which one of the

following statement, isTrue?

(A) Oncethenumber of flipsislargeenough, thenumber of headswill dwaysbeexactly hdf of thetotal
number of tosses. For exampl e, after 10,000 tosses one should have exactly 5,000 heads.

(B*) Theproportion of headswill beabout 1/2 and this proportion will tend to get closer to 1/2 asthe
number of tossesinreases

(C) Asthenumber of tossesincreases, any long run of headswill beba anced by acorresponding run of
tailssothat theoveral proportion of headsisexactly 1/2

P(N/A) =

(D) All of theabove [29-10-2005, 12th]
Q.21 A andB eachthrow smultaneously apair of dice. Find the probability that they obtain the same score.
73
Hint [ P[(2&2) or (3&3) or (4&4) ...] [Ans: %]

Q.22 Aisoneof the6 horsesentered for arace, and isto beridden by oneof twojockeysB or C. Itis2to
1that B ridesA, inwhich caseall thehorsesareequdly likely towin; if CridesA, hischanceistrebled,
what arethe odds against hiswinning? [Ans. 13t0 5]
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Q.23

Q.24

Q.25

[Sol.

Direction for Q.23t0Q.25
Let Sand T aretwo eventsdefined on asample space with probabilities
P(S)=0.5,P(T) =0.69, P(S/'T) =0.5

EventsSand T are:
(A) mutudly exclusve (B*) independent
(C) mutudly exclusive and independent (D) neither mutualy exclusive nor independent
Thevalueof P(Sand T)
(A*)0.3450 (B) 0.2500 (C) 0.6900 (D) 0.350
Thevadueof P(SorT)
(A) 0.6900 (B) 1.19 (C*) 0.8450 (D)0
P(SIT Ao T) 0.5 PSAT) P(SNT)=05x%0.69=P(S)P(T
= = = X =
SN="pm = 055 7ggg = PSNT)=05x0.9=PEPRD)

= Sand T areindependent Ans.
: P(SandT) =P(S) - P(T)=0.69 x 0.5 =0.345 Ans.
P(SorT)=P(S)+P(T)-P(SNT)=05+0.69-0.345=0.8450 Ans.]
[29-10-2005, 12t1]
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'SBANSAL CLASSES Uoutououid
L‘[l[l[l[l[l[l 000 000 2007 Daily Practice Problems
CLASS : XII (ABCD) DPP ON PROBABILITY DPP. NO.- 5
After 5" L ecture
Q.1,,; Thefirst 12letters of the english aphabets arewritten down at random. The probability that thereare
4 letters between A& Bis :
(A) 7/33 (B) 12/33 (C) 14/33 (D*) 7/66
[Hin: n(S)=12! ; n(A)=|""C,- 412! |7

p=7/66 ]
Q.2,,; Events A and C are independent. If the probabilities relating A, B and C are P (A) = 1/5;
P(B)=1/6;P(AnC)=1/20;P(BuC)=3/8then
(A*) events B and C areindependent
(B) events B and C aremutually exclusive
(C) events B and C are neither independent nor mutualy exclusive
(D) events B and C are equiprobable
[Hint P(ANC)=P(A)-P(C)

1 1
20°5 PO = KO=4
nowP(BuC)=1+i—P(BmC) hence P(BmC):E—l:—1 =P(B)-P(C) = (A)]
6 4 ' 8 3 24

Q.3 Asaumethat thebirth of aboy or girl toacoupleto beequaly likely, mutually exclusive, exhaustiveand
independent of the other children in thefamily. For acouplehaving 6 children, the probability that their
"threeoldest areboys' is

20 1 2 8
_ _ _ *) ——
) 64 ®) 64 © 64 (B%) 64
[Hint E:B,B,B;x x x where x means B or G [27-11-2005, 12"
e lll 1 8
222 8 64 7

Q.4 AandBplay agame. Aistothrow adiefirst, andistowinif hethrows®6, If hefailsB isto throw, and
towinif hethrows6 or 5. If hefails, A isto throw again and towinwith 6 or 5 or 4, and so on, find the

chance of each player [AnsA'@'B'E]
Payer 3047 324

Q.5,, BoxA contains3redand 2 blue marbleswhilebox B contains 2 red and 8 bluemarbles. Afair coinis
tossed. If thecointurnsup heads, amarbleisdrawvnfromA, if it turnsup tails, amarbleisdrawn from
bag B. The probability that ared marbleischosen, is

1 2 3 1
(A) ¢ (B°) 2 © ¢ (D)5
3R 2R
Hint A ; B
[H <2 B <8 B
R =event that ared marbleisdrawn H

P(R)=P(RAH)+P(RAT)
=P(H)P(R/H)+P(T)-P(R/T)

1{3 2} 81 2
__+_= . —_— ]

- 102 5
¢ Bansal Classes [17]
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Q.6,, A examinationconsistsof 8 questionsin each of which oneof the5 dternativesisthecorrect one. Onthe
assumption that acandidate who has done no preparatory work choosesfor each question any one of
thefivealternativeswith equa probability, the probability that he gets morethan onecorrect answer is
equal to:

(A) (0.8)8 (B) 3(0.8)8 (C) 1-(0.8)8 (D*) 1-3(0.8)8
[Hin: p= % =0.2:;9=08;: P(E)=1-P(0orl) ]

Q.7,4, Thegermination of seedsisestimated by aprobability of 0.6. Theprobability that out of 11 sown seeds
exactly 5or 6 will springis:

llC .65 11C 35 25 5 11
(A%) 5510 (B) % (C) HC, (Ej (D) noneof these
Q.8,c, Theprobability of obtaining moretail sthan headsin 6 tosses of afair coinsis:
(A) 2/64 (B*) 22/64 (C) 21/64 (D) none
6 L6 6
[Hint: P(dor5or6)= st S5t Ce _ 22,
64 64

Q.9,4, Aninstrument consistsof two units. Each unit must functionfor theinstrument to operate. Thereliability
of thefirst unitis0.9 & that of thesecond unitis0.8. Theinstrumentistested & fails. Theprobability that
"only thefirst unit failed & thesecond unitissound” is:
(A) 17 (B*) 27 (C) 317 (D) 47
[Hint: A : theinstrument hasfailed
B, : firstunit failsand secondishealthy
B, : first unit hedthy and second unit fails
B, : bothfails
B, : both healthy —
P(B,) = 0.1x 0.8 =0.08
P(B,) =0.2x0.9=0.18
P(B;) =0.1x0.2=0.02 P(A/B,) =0
P(B,) =0.9x0.8=0.72

P(A/B,) = P(A/B,) = P(A/B,) = |

Now compute P(B,/A) ]

Q.10,4, Lot A consistsof 3G and 2D articles. Lot B consistsof 4G and 1D article. A new lot Cisformed by
taking 3 articlesfrom A and 2 from B. The probability that an article chosen at random from C is

defective, is
1 2 8
(A) 3 (B) 5 (C*) 5 (D) none
[Hint: A =eventthat theitem camefromlotA ; P(A) = 3T32 =t A p

B =itemcamefromB ; P(B)=2/5
D =itemfrommixedlot' C' isdefective B
P(D)=P(D NA) +P(D A B)
= P(A). P(D/A) + P(B). P(D/A)
3 8

1
—gx g—gAnS.]

2 2
—+=x
5 5
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Q.11,4 A dieisweighted so that the probability of different facestoturnupisasgiven:

Number 1 2 3 4 5 6
Probability| 0.2 0.1 0.1 0.3 0.1 0.2
If P(A/B)=p,andP(B/C)=p,andP(C/A) = p, thenthevaluesof p,, p,, p, respectively are
TaketheeventsA,B& CasA={1,2,3},B={2,3,5 andC={2, 4, 6}
2 11 111 111

Wisza Pzas ©23e O

wiN
ol
NP

Q.12 If mn coinshave been distributed into mpurses, ninto each find
(1) the chancethat two specified coinswill befound in the same purse, and
2 what the chance becomeswhen r purses have been examined and found not to contain either of
thespecified coins.
n-1
mn-rn-1

n-1
[Ans.(D) . ]

Q.13 A box hasfour diceinit. Threeof them arefair dice but thefourth one hasthe number fiveon all of its
faces. A dieischosen at random from thebox andisrolled threetimes and shows up thefacefiveon dl
thethree occassions. The chancethat thediechosenwasarigged die, is

216 215 216

(A) 517 B) 59 (€*) 519 (D) none
3 normal die
[Sol. 4< _ _ [27-11-2005, 12t"]
1 rigged die

A : dieshowsuptheface5
B, :itisariggeddie; P(B,)=1/4
B, :itisanormal die; P(B,) = 3/4

1
P(A/B) =1 ; P(A/B,) = ——

216
1
27t 216
P(B:L/A) = ﬁ = E AnS.]
7.1_’_*.7
4 4 216

Q.14 OnaSaturday night 20% of dl driversin U.S.A. are under theinfluence of dcohol. The probability that
adriver under theinfluence of acohol will have an accident is0.001. The probability that asober driver
will havean accident is0.0001. If acar onasaturday night smashed into atree, the probability that the
driver wasunder theinfluence of dcohal, is
(A)3/7 (B) 4/7 (C*) 57 (D) 6/7

[Hint A :car met withanaccident [29-10-2005, 12" Jaipur]
B,: driver wasacoholic, P(B,) = 1/5
B,: driver was sober, P(B,) = 4/5
P(A/B,) = 0.001; P(A/B,) = 0.0001

(-2)(.003)
(.2)(.001) + (.8)(.0002)

P(B,/A) = =5/7 Ans]
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Q.15

Q.16

Q.17

[Sol.

Q.18

Q.19

Q.20

Q.21

Q.22

[Hint:

Direction for Q.15t0 Q.17 (3 Questions)

A JEE aspirant estimatesthat shewill be successful with an 80 percent chanceif she studies 10 hoursper
day, with a60 percent chanceif she studies 7 hours per day and with a40 percent chanceif shestudies
4 hours per day. Shefurther believesthat shewill study 10 hours, 7 hoursand 4 hours per day with
probabilities0.1, 0.2 and 0.7, respectively

Thechanceshewill besuccessful, is
(A)0.28 (B) 0.38 (C*)0.48 (D) 0.58

Giventhat sheissuccessful, the chance shestudied for 4 hours, is

6 o ! 8 9
(A) 12 (B 12 (©) 12 (B) 12
Given that she does not achieve success, the chance she studied for 4 hour, is
18 19 20 W 21
(A) 26 (B) 26 (©) 26 (® 26
A : Sheget asuccess [18-12-2005, 12 & 13]
T: Shestudies10hrs: P(T)=0.1
S: Shestudies 7 hrs: P(S) = 0.2 T S
F: Shestudies4 hrs: P(F) =0.7 @F
P(A/T)=0.8; P(A/S)=0.6; P(A/F) =0.4

PA)=PANT)+P(ANS) +P(ANF)
= P(T) - P(A/T) + P(S) - P(A/S) + P(F) - P(A/F)
= (0.1)(0.8) + (0.2)(0.6) + (0.7)(0.4)
=0.08+0.12+0.28=0.48 Ans(15)

P(FNA) (0.7)(04) 028 7

PFAY="pAa) = o048 ~oas 12 A9
_._PFNA) PR-PFNA) _(07)-028 042 21
PMFA)= TPy = 052 = o0s2 o052 26 AnsN ]

Therearefour ballsinabag, but itisnot known of what colour they are; oneball isdrawn a random and
found to bewhite. Find thechancethat all the balsarewhite. Assumea | number of whiteball inthebag

tobeequalylikey. [Ans. 2/5]
A letter isknown to have comeeither from London or Clifton. Onthe postmark only thetwo consecutive
lettersON arelegible. What isthe chancethat it came from London? [Ans. 12/17]

A purse containsn coinsof unknown vaue, acoin drawn at randomisfound to bearupee, what isthe
chancethat isit theonly rupeeinthe purse?Assumead |l numbersof rupeecoinsinthepurseisequaly likely.

[Ans. n(n+1) ]
Oneof apack of 52 cards has been lost, from the remainder of the pack two cardsaredrawn and are
found to be spades, find the chancethat the missing card isaspade. [Ans. 11/50]

A, B aretwoinaccurate arithmeticianswhose chance of solving agiven question correctly are (1/8) and
(1/12) respectively. They solveaproblem and obtained the sameresult. If it is1000to 1 against their
making the same mistake, find the chancethat theresult iscorrect. [Ans. 13/14]
A : they obtained the sameresult
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Q.23

@
(b)
(©
(d)
©
®

[Hint:

_ 1 11
Bl:AmB;P(Bl):l—S.E Now P(A/B)=0
71
Bt AnB PB)=3"5 P(A/B,)=0
11
By:ANB;PByY =51, P(A/B) =1
B,: A~B;PB _ru P(A/B r 1
s AnBPB)= 55 (A/B) =512 1001
11
8 12 13

Now P(B,J/A)=

11 711 1 14

8 12 8 12 1001

We conduct an experiment whereweroll adie 5 times. The order in which the number read out is
important.

What isthetotal number of possible outcomesof thisexperiment?

What isthe probability that exactly 3timesa"2" appearsin the sequence (say event E)?

What isthe probability that the face 2 appearsat | east twice (say event F)?

Which of thefollowing aretrue: Ec F Fc E?

Computethe probabilities: P(ENF), P(E/F), P(F/E)

AretheeventsE and F independent?

°C,; 5% 10-57
@ 6 ; (b) P(E) = 635 ==
°C,'5"+5° 5)°
(© P(F) = 1- P(face two appears exact once or no two) =1 — 6— P(F)=1-2- (6)
PENF P(E) P(E
(d EcF (©) P(E F)=P(E) ; P(E/F) = P(?) S CRLGCE P(E)H 4

®  No
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|5 BANSAL CLASSES i
L‘[l[l[l[l[l[l 000 000 2007 Daily Practice Problems
CLASS: XIT (ABCD) DPP ON PROBABILITY DPP. NO.- 6

After 6" L ecture
Q.1 A bowl has6 red marblesand 3 green marbles. The probability that ablind folded personwill draw ared
marbleon the second draw from the bowl without replacing the marblefrom thefirst draw, is

2 1 1 5
(A¥) 3 (B) 1 © 5 (D) 3

6R
[Hint 9 < [27-11-2005, 12t"]
3G

E : Event that the 2" drawn marbleisred; R : 18 drawnisred; G = 13 drawnisgreen
P(E)=PENR) + P(EN G)

=P(R) - P(E/R) + P(E) - P(E/G) R
6 5 3 6 48 2 @
===+ <" === ] G
9 8 9 8 72 3
Q.2,,, 5outof 6 personswho usualy work in an office prefer coffeeinthe mid morning, theother alwaysdrink
tea. Thismorning of theusud 6, only 3 are present. The probability that one of them drinksteais:

(A*) 12 (B) /12 (C) 25/72 (D) 5/72
- 5 coffee
[Hint: 6pers:ons<1 tea

Total number of ways inwhich 3 persons one of which drinksteaand 2 others can be sel ected
=1C, - °C, ways
number of ways any 3 can be selected °C,
°C, 10 1

PE) =%, “20 2]

Q.3,45 Pd’s gardner is not dependable, the probability that hewill forget to water therosebushis2/3. The
rosebushisin questionablecondition. Any how if watered, the probability of itswitheringis1/2 & if
not watered then theprobability of itswitheringis3/4. PA went out of station & after returning he finds
that rosebush has withered. What isthe probability that the gardner did not water the rose bush.

[Ans. 3/4]
[Sal. A =Rosebush haswithered
B, = Gardener did not water therose bush P(B,) =2/3
B, = Gardener watered therosebush P(B,) = 1/3
— 3 . — 1
P(A/B,) = 2 P(A/B,) = >
(B).P(A/B,) 22
P(B,).P(A/B, 32 6 3
PBIA) = P PAIB)+PBIPAIB) “23 11 6s2 4 "™
34 32
Q.4,, Theprobability that aradar will detect an object inonecycleisp. Theprobability that the object will be
detectedinncyclesis:
(A) 1-p" B*) 1-1-p" (©) p" (D) p(1-p)™!
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[Hint P(A)=p
p (object isnot detected inonecycle) =1-p
p (object isnot detected inncycle) = (1—p)"
p (object will be detected) =1— (1 —p)" ]

Q.5,54 Ninecardsarelabelled0, 1, 2, 3, 4,5, 6, 7, 8. Two cardsaredrawn at random and put on atableina
successive order, and then theresulting number isread, say, 07 (seven), 14 (fourteen) and so on. The
probability that thenumber iseven, is

5 4 1 2
(A") g B3 ©) 35 D) 3

[Sol.  n(S)=number of waysinwhichtwo numbersaredrawninadefinite order
=9x8=72
n(A) =any onenumber from0, 2, 4, 6, 8 can betaken in °C, waysand any one can betaken fromthe
remaining 8inC, ways.
40 5

Hencetotal ways=8x5=40 ; p= - — 5

Q.6,,, Two cardsaredrawn fromawell shuffled pack of 52 playing cards oneby one. If
A : theevent that the second card drawn isan aceand
B : theevent that thefirst card drawnisan acecard.
thenwhich of thefollowingistrue?

4 1 1 1
WPA=17 PEI=13 (B)P(A)= 55 PB)= 15
1 1 16 4
CPA)=13PB=17 P)PA)= 1 iP(B)=¢

[So. PA)=P{(BnA)U (BNA)} =P(BNA)+P(BNA)

_ 4 3 48 4 1

wl

1
PB)=15 |

(1+3p) @A-p) , (1-2p)
Qs It =35 &7

arethe probabilities of three mutually exclusive eventsdefined on a

sample space S, thenthetrue set of all valuesof p is

11 1 11 11
G @3] o3

[Hint P(A)>0 ; P(B)=0 ;P(C)>0; P(A)+P(B)+P(C)<1 ]

Q.8,45 Alot contains 50 defective & 50 non defective bulbs. Two bulbs aredrawn at random, oneat atime,
with replacement . The events A, B, C are defined as :
A ={ thefirst bulbisdefective} ; B ={ the second bulb isnon defective}
C ={ thetwo bulbsare both defective or both non defective}
Determinewhether () A,B,Carepair wiseindependent (i) A,B,C areindependent
[Ans: (i) A,B,C arepairwiseindependent (ii) A,B,C arenot independent. |
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50 defective
Let
[Sol. © < 50 good
A :first bulbisdefective

B : second bulbisgood
C : two bulbs are either both good or both defective

P(A):l P(B)=1 P(C):l
2 2 4
gyl
22 4
11 1
P(BmC)=§'§ =7
11 1
P(CﬁA)=§‘§ =7
Note:

P(A N B)=P(A)-P(B)

P (B n C) =P(B)-P(C)

P(CNA)=P(C)P(A)

Hencethe eventsare pairwiseindependent.
P(AnBnC)=0— Hence A, B, C are non independent]

Q.9,;, AnUrncontains'm' whiteand'n' black balls. All the balls except for oneball, aredrawn fromit. The
probability that thelast ball remainingintheUrniswhite, is

o m n 1 mn

A ® i ©) (mn): ) (m-+n):

[Hint n(§=mC_, ,-"C, mW
=m+n U
) =", " w
m
= P= ]
m+n

Q.10,., A Urn contains'm’ whiteand 'n’ black balls. Ballsare drawn one by onetill all the ballsare drawn.
Probability that the second drawn bal iswhite, is

L n(m+n-1)
A") o ®) (m+n)m+n-1)
m(m-1) mn
©) (m+n)(m+n-1) (D) (m+n)(m+n-1)

[Hint E:eventthat 2" drawniswhite

m m m-1
m+n m+n-1 m+n m+n-1

PE)=PBW or WW) =

_ m(m+n-1) _
“ (m+n)(mM+n-1) T m+n

= (A)]
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Q.11 Mr. Dupontisaprofessiona winetaster. When given aFrenchwine, hewill identify it with probability
0.9 correctly asFrench, and will mistakeit for aCaifornian winewith probability 0.1. When given a
Cdifornianwine, hewill identify it with probability 0.8 correctly asCdifornian, and will mistakeit for a
French winewith probability 0.2. Supposethat Mr. Dupont isgiven ten unlabelled glasses of wine, three
with French and seven with Cdifornian wines. Herandomly picksaglass, triesthewine, and solemnly
says: "French". The probability that thewine hetasted was Cdifornian, isnearly equal to

(A)0.14 (B) 0.24 (C*)0.34 (D)0.44
[Sol. P(F/F)=0.9 ; P(C/F)=0.1 ; P(C/C)=0.8 ; P(F/IC)=0.2
3 7
P(F) =157 PO =1,
A : Winetasted was French F

7
B, : ItisaCdifornianwine; P(B,) = 0
¢

B,:ItisaFrenchwine; P(B,) = 10
P(A/B,) =02 ; P(A/B,)=0.9
0.7x0.2 0.14 14

PBYA) = 07%02503x09 ~ 014+ 027 ~ 41 NS

Q.12,,,LetA, B & Cbe3arbitrary events defined on asample space'S and if,
P(A) +P(B) + P(C)=p,, PIANB) +P(B N C)+P(CnA) =p,& P(AnB N C)=p,,thenthe
probability that exactly one of thethree eventsoccursisgiven by :
(A) pl - p2 + p3 (B) pl - p2 + 2p3 (C) p1 - 2p2 + p3 (D*) pl - 2p2 + 3p3
Q.13,,; Threenumbersare chosen a random without replacement from{ 1, 2, 3......., 10} . The probaility that
theminimum of thechosen numbersis3 or their maximumis7is
1 1 1 o1
(A) 5 (B) 3 © 5 ©") 20
[Hint N={1,2,....10} — 3aredrawn
A =minimum of thechosen numberis3
B = maximum number of the chosen number is7.
‘c,+°Cc,-%C,
P(A orB)=P(A)+P(B)-P(AnB)= 00 ]
3
Q.14 A biased coinwhich comesup headsthreetimesas often astailsistossed. If it showsheads, achipis
drawn from urn—I which contains 2 white chips and 5 red chips. If the coin comes up tails, a chip is
drawn from urn-II which contains 7 white and 4 red chips. Given that a red chip was drawn, what is the
probability that the coin came up heads? [Ans. 165/193]
[Sol. A =redchipwasdrawn
H = coin showsup head ; P(H) = 3/4
T =coinshowsuptail ; P(T) =1/4

2W W
Urn-l < : Urn-I1 <
5R 4R

now A=AnNH)+(ANT)

H

1.4 15 1 198
4 11 28 11 1128

~Nl o

P(A) = P(H) P(A/T) + P(T) P(T/T) = % :

oy < PHOA) 15 2811 165
WA= "p(a) =28 “ 103 ~ 103 A
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Q.154,,< Inacollege, four percent of the men and one percent of the women aretaller than 6 feet. Further
60 percent of the students are women. If a randomly selected person is taller than 6 feet, find the
probability that the student isawomen. [Ans. 3/11]

[Sol. LetA=personistallerthan6feet
P(A/M)=0.04 ; P(A/W)=0.01
PM)=04 ; P(W)=0.6

P(W)- P(A / W) (0.60)-(0.01)
P(W/A)="Bow)-P(A/ W) +P(M)-P(A/M) = (0.60)-(0.01) +(0.40) -(0.04)
__ 60 _6_3
“60+160 22 11 s

Q.16 If aleast onechildinafamily with 3 childrenisaboy then the probability that 2 of thechildren areboys,
IS

3 1 1 3
(A*) 5 (B) 7 © 3 (D) 3
[Hint n(S)=BGG(3); BBG(3);BBB(1); hencen(S)=7
n(A)=BBG (3 = p=§]

Q.17,,5 Theprobabilitiesof events An B, A, B & AU B arerespectively inA.P. with probability of second
term equal to thecommon difference. ThereforetheeventsA and B are
(A) compatible (B) independent
(C) suchthat one of them must occur (D*) suchthat oneistwiceaslikely asthe other
[Hint P(ANB),P(A), P(B), P(A U B)areinA.P.withd=P(A)
P(A)—P(A nB) =P(A) = PANB)=0 = A & B areMEorincompatible
dso P(B)-PA)=P(A) = 2P(A) =P(B)
if P(A)=p ; PB)=2p = (D) compatiblemeanswhcih can happen smultaneoudy ]
Q.18,,, Fromanurn containing six balls, 3whiteand 3 black ones, aperson selectsat random an even number
of bals(al thedifferent waysof drawing an even number of balls are considered equally probable,

irrespective of their number). Then the probability that therewill bethe same number of black and white
balsamongthem

4 11 11 2
(A) 5 (B*) 15 © 30 (D) 5

[Sol. Tota number of possible cases= 3 (either 2 or 4 or 6 aredrawn)

1(3%c,x®c; °c,x%, °c,x°c,
Hencerequired probability=3| ~6~ — " 6c " 6o =1 = B)
2 4 6

Q.19,,, One purse contains 6 copper coinsand 1 silver coin ; asecond purse contains 4 copper coins. Five
coinsaredrawn fromthefirst purseand put into the second, and then 2 coinsare drawn from the second
and put into thefirst. The probability that thesilver coinisin thesecond purseis

L . o 2 o 2
Ok B) 3 () 3 (D) 3
[Sol. (4C+1S)goesfromAtoB and 2C returnfrom B toA.

6C4'1C1 8C2 ) E @ ) §
‘cc 'c, 21 39 ]
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Q.20;, 7 personsarestopped ontheroad a random and asked about their birthdays. If the probability that 3 of

K
them are born on Wednesday, 2 on Thursday and theremaining 2 on Sunday is -6 thenK isequd to
(A) 15 (B*) 30 (C) 105 (D) 210

K (1, (1) (1Y
[Hint: ¥=03.7 .027 17 = K=30]

Q.21 Two busesA and B arescheduled to arrive at atown central busstation at noon. The probability that bus
A will belateis1/5. The probability that busB will belateis 7/25. The probability that thebusB islate
giventhat busA islateis9/10. Then the probabilities
(1) neither buswill belateon aparticular day and
(D) busAislategiventhat busB islate, arerespectively
(A) 2/25and 12/28 (B) 18/25and 22/28 (C*) 7/10and 18/28 (D) 12/25and 2/28

o 1 7 9
[Hint: () P(A) = < P(B) = o PBIA) = 5

10
PANB) =1-Plp)
=1-[P(A)+P(B)— P(ANB)]
17
_ [Lrl_l.l}_?
=1-15"25 5 25] = 19 A"
| P(ANB) P(A)-P(B/A)
M  PAB)=gE = pe
19
_510_9,25_ 9 18
=77 T 7 1 A™ ]
25

Q.22,5 A box containsanormal coinand adoubly headed coin. A coin selected at random and tossed twice, fell
headwi se on both the occasions. The probability that thedrawn coinisadoubly headed coinis

2 5 3 . 4
(") 3 (B) g © 7 (D") ¢

[Sol. A — Norma coin
B — DHcoin

P(B(THH)

PB/HH) = 5
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Q.23 A box contains 5 red and 4 white marbl es. Two marbles are drawn successively from the box without
replacement and the second drawn marbledrawnisfound to bewhite. Probability that thefirst marble is
dsowhileis

W3 1 1 1
(A%) 5 B) 5 © 3 (D)
[Sol. Method-1: sincethe2isknownto beW, thereareonly 3waysof theremaining 8inwhichthe 13
can bewhite, so that probability = 3/8

Method-2: A —2"drawen foundto bewhite
B, - 1%drawnisW ; B,— 1% drawnisR

_4 . _5
P(Bl)—§ : P(BZ)_§
3
P(AIB) =g P(AIB)=74
43
B, )‘4,3+54 12+20 32 8
98 938

w

R R =20/72
Alternatively : 9~|: :20/72 P[(WW)/(RWorWW)] = E — Ans.]
=12/72 32 8 '
W R =20/72
Q.24 A andB inorder draw amarblefrom bag containing 5 whiteand 1 red marbleswith the condition that
whosoever drawsthered marblefirst, winsthe game. Marble oncedrawn by them arenot replaced into
thebag. Thentheir respective chancesof winning are

(A) 3 B) &% © &g D" 5 &5
WWWWW
[Sol. Bag< [29-10-2005, 12t Jaipur]

P(A) = P(Ror WW R or WW W W R)

1541543211111 1
=+t o, —+ -+ <=7 P(B) =+ ]
6654654326662 2
Q.25,,, Inamaths paper there are 3 sectionsA, B & C. Section A iscompulsory. Out of sectionsB & C a
student has to attempt any one. Passing in the paper means passingin A & passingin B or C. The
probability of the student passinginA, B & Carep, q& 1/2 respectively. If the probability that the
student issuccessful is1/2 then:

1
(A) p=9q=1 (B) p=q= (©) p=149=0 (O*) p=19=7
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Q.26,,,A box contains 100 ticketsnumbered 1, 2, 3,.... ,100. Twottickets are chosen at random. Itisgiventhat
the maximum number on thetwo chosen ticketsisnot morethan 10. The minimum number onthemiss,

with probability

A* 1 B 3 C i D

(A" 5 (B) 11 ©) 15 (D) none
[Hint N={1,2,..5, ... 10, .......... 100}

twoticketsaredrawn
A : maximum number onthetwo chosenticketis<10 = n(S)=10
B : minimum number onthetwo chosenticketis5

PAANB) °C, 5

1 . . .
P(B/A)= P(A) 10—C2 =" [one of theticketis5and oneisfrm6,7,8,9,10] ]

Q.27,,,Sixteenplayers s, , s, ,....., S play inatournament. They aredivided into eight pairsat random. From
each pair awinner isdecided on the basis of agame played between thetwo playersof the pair. Assume
that al the playersareof equal strength. Theprobability that “exactly oneof thetwo playerss, & s, is
amongtheeghtwinners'is

4 7 8 9
(A) 15 (B) 15 (C*) 15 (D) 15

[Hint: 7 players (leaving s, & s,) out of 14 can be selected in 1C, and the 8" player canbechosen
intwoways i.e. either s, or s,. Hencethetotal ways = 4C.. 2

_ 2%, _ 8
Therefore p = 16—C8 = 15 ]
[Alternatively : Let
E,: S, and S, areinthe samegroup
E,: S, and S, areinthedifferent group
E : exactly oneof thetwo players S, & S, isamongtheeight winners.
E= (ENE)+(ENE)
P(E) = P(ENE)) +p(ENE,)
P(E) =P(E)).P(E/E)) + p(E,).P(E/E)) ...(1)

14)!
_@'n 1
Now P(E)= 18 15
28 E
1 14
= 1— _—= — E
(&) 15 15 E :

1 14
P(E) = 15 A+ I P ( exactly one of either S, & S, wins)

L piat 110 17 8,
"5 \22722) T8 w2 158715 15 Al
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Q.28

[Hint:

Q.29

Q.30

Q.31

[Sal.

Thenumber 'a’ israndomly selected fromtheset {0, 1, 2, 3, ...... 98, 99} . The number 'b'is selected
from the same set. Probability that the number 32+ 7° hasadigit equal to 8 at theunitsplace, is

Ok ®) 15 © 10 0
a .
3bendS|.n—> 1 3 - 9
7° endsin 4
1 8
3 [27-11-2005, 12t"]
7 8
9 8
Out of 16 case 3 arefavorable = p= I

Wearegiventwo urnsasfollows:

UrnA contains5 red marbles, 3 whitemarblesand 8 blue marbles.

Urn B contains 3 red marblesand 5 whitemarbles
Afardiceistossedif 3or 6 gppears, amarbleischosenfrom B, otherwiseamarbleischosenfromA. Find
theprobability that (i) ared marbleischosen, (ii) awhitemarbleischosen, (iii) abluemarbleischosen.
(UseTreeDiagram)

1 1 1
[Ans. (i) 3 (i) 3 (i) 3]

Wearegiventwo Urnsasfollows:

UrnA contains 5 red marbles, 3whitemarbles.

Urn B contains 1 red marbles and 2 white marbles.
Afair dieistossed, if a3 or 6 appears, amarbleisdrawn from B and put into A and thenamarbleis
drawvnfromA ; otherwise, amarbleisdrawn fromA and put into B and then amarbleisdrawn from B.
(UseTreeDiagram)
(1) What isthe probability that both marblesarered?
(i) What isthe probability that both marblesarewhite?

61 371

216 * 0 To06
Two boysA and B find thejumble of nropeslying onthefloor. Each takeshold of onelooseend. If the

[Ans. (i)

1
probability that they are both holding the sameropeis 101 then thenumber of ropesisequal to

(A) 101 (B) 100 (C*)51 (D) 50
Then gtringshaveatotal of 2n ends. Oneboy picksup oneend, thisleaves(2n— 1) ends for the second
boy to choose, of which only oneiscorrect.

1 1 1
p= on-1-" 2n-1_101 — 2n—1=101 = n=51] [08-01-2006, 12 & 13]
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Q.32

Q.33

Q.34

Q.35

[Sal.

Direction for Q.32t0 Q.35 (4 Questions)
Read the passage given bel ow carefully before attempting these questions.

A standard deck of playing cardshas52 cards. Therearefour suit (clubs, diamonds, heartsand spades),
each of which hasthirteen numbered cards (2, ....., 9, 10, Jack, Queen, King, Ace)

Inagame of card, each card isworth an amount of points. Each numbered card isworth itsnumber (e.g.
abisworth 5 points) ; the Jack, Queen and King are each worth 10 points ; and theAceiseither worth
your choiceof either 1 point or 11 points. Theobject of thegameisto have morepointsinyour set of cards
than your opponent without going over 21. Any set of cardswith sum greater than 21 automatically | oses.

Here'show the game played. You and your opponent are each dedlt two cards. Usually thefirst card for
each player isdedlt face down, and the second card for each player isdedlt face up. After theinitia cards
aredealt, thefirst player hasthe option of asking for another card or not taking any cards. Thefirst
player can keep asking for morecardsuntil either heor shegoesover 21, inwhich casethe player loses,
or stopsat some number lessthan or equal to 21. Whenthefirst player stopsat some number lessthan
or equal to 21, the second player then can take more cards until matching or exceeding thefirst player's
number without going over 21, in which casethe second player wins, or until going over 21, inwhich
casethefirst player wins.

Wearegoingto smplify thegamealittleand assumethat all cardsarededlt faceup, sothat dl cardsare
visible. Assumeyour opponent isdedt cardsand playsfirst.

The chancethat the second card will beaheart and aJack, is

®) o ®) © o ) 2
52 52 52 52

The chancethat thefirst card will beaheart or aJack, is

(A) 13 (B* 16 © 7 (D) none
52 52 52

Giventhat thefirst cardisaJack, thechancethat it will betheheart, is
A i B i C* 1 D l
OFF (B) 13 () (D) 3

Your opponent isdealt aKing and a10, and you are dealt aQueen and a9. Being smart, your opponent
does not takeany more cardsand stays at 20. The chancethat you will winif you arealowedtotakeas
many cardsasyou heed, is

97 25 15 1
A 5oz ®) © 155 ©) g

P(2" cardisJof H) = ot 1 = 1 Ans.(32) [29-01-2006, 121" & 13"
52 51 52 ' '

Thereare 16 waysto get aJack or ahearts: get one of thethirteen hearts (Acethrough King of hearts),

or get one of the Jack of clubs, Jack of spades, or Jack of diamonds.

Hence, probability (Jack or hearts) = 16/52. Ans.(33)

_PHNJ) 1
PH/J= PQ) 2 Ans.(34)

4 4 1
P(win) = P(any 2'sor Aceor AceandAce) = 78 + 86 Ans.(395)]
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Morethan onealter nativearecorrect:
Q.36,4, If A& B aretwo eventssuchthat P(B) # 1, B denotesthe event complementry to B, then

) o) - HE-A

(B*) P(A nB)>P(A) + P(B) - 1
(C*) P(A)> <P(A/B) accordingas P(A/B°) > <P(A)

(D*) P(A/B) +P(A°/B%) =1
[Sol. (B) 1>P(A)+P(B) - P(AnB) o PANB)>PA)+PB)-1 b (B)

(C) Let P(A) > P(A/B)
P(A N B)
or P(A) > W
P(A). P(B) >P(AnB) (1)
TPT  P(A/BS)>P(A)
P(A N B°)

P(A) - P(AnB) >P(A) [ 1-P(B)]
~P(A~B)>—P(A). P(B)
o P(A).P(B)>P(AnB) (2
from (1) and (2) P(A)>P(A/B) = P(A/B°)>P(A)]

Q.37,,cAbaginitidly containsonered & two blueballs. Anexperiment consisting of selecting aball a random,
noting itscolour & replacingit together with an additional ball of the samecolour. If threesuchtridsare
made, then:

(A*) probability that atleast oneblueball isdrawnis0.9
(B*) probability that exactly oneblueball isdravnis0.2
(C*) probability that all thedrawn ballsarered giventhat al the drawn ballsare of samecolour is0.2
(D*) probability that atleast onered ball isdrawnis0.6.
[Hint: () P(E,) =1-P(RRR)

12 3 R
-1_1=.Z2 . 2| = Ba
. {3 4 5} 09 g<BB

i) PE)=3PBRR)=3. =02

winN
NG
alN

__ ) _ P(RRR)
(i)  P(E)=P(RRRRRRUBBB)= P(RRR) + P(BBB)

8
0

= PE)=—2L =02

3 4 _
45 01+ 04

wIiN

but P(BB B)=

vy PE)=1-PBBB)=1-

2
2
s =0.6]
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Q.38,,, Tworeal numbers, x & y areselected at random. Giventhat 0<x<1; 0<y<1. LetAbetheevent
that y><x; B betheevent that x><Yy, then:

1
(A*) P(ANB)= 3 (B*) A& Bareexhaustiveevents
(C) A& Baemutudly exclusve (D) A & B areindependent events.

Q.39,,, For any two events A & B defined on asample space,
P(A) + P(B) -1
P(B)

(B*) P (AnB) =P(A)-P(A N B)
(CYP(AuB)=1-P(A9.P(B%, if A& Bareindependent
(D)P(AUB)=1-P(A°.P(BY,if A& Baredigoint
- P(ANB)
[Hint: ForA P(A/B)= P(B)

= T.PT. P(AnNB) > P(A) +P(B) — 1

or T.PT.,1 > P(A) + P(B) - P(AnB)

or TPT., 1 > P(AnB)

whichistrue = (A) iscorrect

(B) and (C) areobvious ]

,P(B) =0 is dways true

(A*) P(A/B) >

Q.40 If E, and E, aretwo events such that P(E,) = 1/4, P(E,/E,) =1/2 and P(E,/ E,) = 1/4
(A*) then E, and E, areindependent
(B) E, and E, areexhaustive
(C*) E,istwiceaslikely to occur asE;
(D*) Probabilitiesof theevents E, NE,, E, and E, arein GP.

[Hint: P (E;/E,) = %
1 _P(ENE 1
L. % = P(E,NE) = ; = P(E).P(E/E)

P(E). % = P(E2)=%

. 1 .
Since P(E,NE)) = i P(E).P(E,) = eventsareindependent
1 1 1 5 .
Also P(E,VE)) = 2 + 2 8°8 = E, & E, arenon exhaustive ]

Q41 Let 0<P(A)<1, 0<P(B)<1 & P(A UB)=P(A) +P(B) - P(A). P(B), then
(A) P(B/A) =P(B) - P(A) (B) P(AC L BC) = P(A°) + P(B®)
(C*) P((A U B)®) = P(AC). P(B®) (D*) P(A/B) = P(A)

Q.42,,1f M & N areindependent eventssuch that 0 < P(M) <1& 0<P(N) <1, then:
(A) M & N aremutudly exclusive (B*) M & N areindependent

(C*) M & N areindependent (D*) P(M/N) +P(M/N) =1



