ONLY ONE OPTION IS CORRECT

1.
/3M i
Sol. 5 :n(S)=~C,=10
[ \pyy 1S =°Cs
n(A)=3C,-%C,=3
: P(2W and 1M) = 3/10

3 2 1
So, P(2W and 1M & chair personiswoman) = — = = —
10 3 5
2.
[Hint:  n(S) =12C,=55x9 =495
n(A) =°C,.°C,.22 =6x10x 4
6x10x4 224 E
PE="55x9 113 33 Al
3.
[Hint: p2+2p+4p-1=1 (exhaustive)
p?+6p-2=0 =  (A)]
4,
7 7
C,+C
[Hint: —5—>
C5
5. 20!
[Hint:  n(S) = number of ways in which 20 people can be divided into two equal groups = 101101 21
18! R
n(A) = 18 people can be divided into groups of 10 and 8 = 1018l
18 10110012 10.9.2 9
PE)= 1018 200 = 2019 19 Ans]
6.
[Sol. n(S)=9-10=90 X (Tens) y(units)
7.8 1or 2isnotpossible atten's place
N(A)=1+2+3+...+7=— =28 3 0
2 4 0,1
8 _14 1 o
P =90 = 35 AnS.] 9 0,1,2,3,4,5,6
;

[Hint:  Number should be divisible by 2 and 3.
n(S)=5-5! ; n(A):reject'0'=2-4!

reject 3, 41+2.3-3!
Totaln(A)=3-41+6-31=18- 3!
18-3
P=Tgg =18% ]
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[Hint: Check whether p, +p, +p, +p, =1 or not

9
[Hint: P(E)=1- P(all different) = 1 — (6/6) - (5/6) - (4/6) = 1 — (120/216) = 4/9 ]
10.
4D 2D
Hint: 10 —
[ <6G 5 <3G
_GC 10
p= i, =5 = O]
11.
9H
Hint 52 face cards 36 9S8 .
[Hint 10's 9D
9C
P(A)= = ; P(H)= = ;P(S)= = :P(AMH)= = ; PANS) = — ;P(AUS) = =
()_9’()_4,()_4,(m)_36,(m)_36,(U)_3]
12

[Sol. P(a)=0.3;P(b)=0.5;P(c)=0.2 =a, b, care exhaustive
P(same horse wins all the three races) = P(aaa or bbb or ccc)

27+125+8 160 4
=(0.3)3+ (0.5 + (0.2)® = = = o0
(03)°+ (0.57+ (0.2 1000 1000 25

P(each horse wins exactly one race)

9
= P(abc or acb or bca or bac or cab or cba) =0.3x 0.5x 0.2 x6=0.18 = 50 ]

13

[Sol. P(AUB)=P(A)+P(B)-P(A)-P(B)
0.7=0.4+p—-0.4p
06p=03 = p=1/72 ]

14,
[Hint 0.8=0.3+(1-a)-0.3(1-a) = a=2/7]
15.

- _PAnB) G 7 R
[Hint: P(A/B) = P®) - 8C2+1_2_9 ; A:1lispicked, B:sumiseven ]

16.
P(An(AUB))
[Hint: P(A/AUB)= P(AUB)
_ P(A) _ 010

P(A)+P(B) 010+ 032 ]
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17.
[Hint :

18.
[Hint:

19.
[Hint:

20.
[Sol.

21.
[Sol.

22.
[Hint:

23

[Hint:

1 — P (Determinant has negative value)

3 _13([11.]0 1.0 1
-6 w1 0|1 1)1 q )]
nS)=x x x x x x x=157; n(A)=9"-8"]

Even chance means probability is half. Suppose n cards are drawn
P(E) =P(S or FS or FFS...... n terms)

_POIL-PR" _ . (3) .1 3.1
T 1-P(F) ‘1_(4J 2 = (4} =2

Nin = 3 Ans. ]

]

Let  A:eventthat the three letters are palindrome
B : event that the three digits are palindrome

PA—2—62—i LLL): |l PB——lO L abc
(A= 26° 26 (LibLy) iy PB)= 1010 = 19 (there are 10 digits 0—9)

1 10+26-1 7

1 1
hence, P (AorB)=P(A)+P(B)-P(AnB)= 26 + 102610~ 280 - 5—2Ans.]
n!
Fromthegivendata n(S)=N";n(A)=n! = P, = N

|
P, = n_n Since the n different gift coupans can be placed in the n definite (Out of N)

envelope in"P_ =n!ways

N!
P,= ————— Asnarbitrary envelopes out of N given envelopes can be chosen in NC
27 (N=n)!'N _ _ "
ways and the n gift coupans can occupy these envelopes in n ! ways. ]

N!
- N”(N—n)!]

P (S~ F)=0.0006, where S : moter cycle is stolen; F: moter cycle found
P (S)=0.0015
P(FNS)  6x107*

2
PER)="p6) “15x10° 5 — B

Bag 1<z: Bag 2<§§/

2211 1
P(E):P[WBWB]:E'E'g'EZZ—ZS ]
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24,
[Hint: P(6)={(51,15,24,42)}yor {11 & (220r130r31) or (22&11)} ]

25.
[Hint: P(ANC)=P(A):-P(C)
1 1 1
Z—O—E-P(C) = P(C)_Z
now P (B C—1+£PBChn PBC—§ l—i—PB P(C A
owP(BuwC)=¢+ 5 —~P(BNC), hence P(BNC) = o — - =5, =P(B) -P(C) = (A)]
26.
[Hint: E:B,B,B;x x x where x means B or G
=t rl o8
222 8 64
217.
[Sol. P (number chosenis odd) = 3/5
P (number chosen is even) = 3/5
E (ab+c)iseven;
note that event E can occus in two cares 3¢ 27
E,: allthe three number a, band c are odd; P(El):(gJ :E

E,: cisevenand atleast one ofaorbiseven

2
2 2,2 (2 2 (4 4 2 16 32
PE)=—-" + == .| =|== . — = —
=% |5 5 (5 5 (5 25)7 5 25 125

59
P(E)=P(E,0orE,)=P(E,) +P(E,) = 125 Ans.]

28.
1
[Hint: p:§:0.2;q20.8 ; P(E)=1-P(0or1l) ]

29.
1

5 for the probability. The odds are therefore 1 :5.]

5 1
[Sol.  We want to fail the first try, so we have 55 =
30.

6R
[Hint: 9 <
3G

E : Event that the 2" drawn marble isred; R : 15t drawn is red; G = 15t drawn is green
P(E)=P(ENR)+P(ENG)

=P(R) - P(E/R) + P(G) - P(E/G) R
'8 9 8 ]

) 72~ 3

31.

[Hint: 6 persons <f ;:eoaffee
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Total number of ways in which 3 persons one of which drinks tea and 2 others can be selected
=1C, - °C, ways
number of ways any 3 can be selected °C,
°C, 10 1
PE)=%~ 50" 5
( ) 6C3 20 2 ]

32.
[Sol. A = Rose bush has withered
B, = Gardener did not water the rose bush ~ P(B,) =2/3
B, = Gardener watered the rose bush  P(B,) = 1/3
— 3 . — l
P(A/B)) = a0 P(A/B,) = 5
23
B(BLA) = P(B,).P(A/B,) 34 _ 6 3 A
(B/A = p(e,)P(AIB)+PEIPAIB) “23 11 612 4 ™
34 32
33.
[Hint: P(A)=p
p (object is not detected inone cycle) =1-p
p (object is not detected in n cycle) = (1 -p)"
p (object will be detected) =1 - (1 —p)" ]
34.
[Sol.  n(S)=number of ways in which two numbers are drawn in a definite order
=9x8=72
n (A) = any one number from 0, 2, 4, 6, 8 can be taken in °C, ways and any one can be taken from the
remaining 8 in 8C, ways.
H total =8x5=40; _0_>
ence total ways = = ,p—72—9]
35.

[Sol. PA)=P{(BNA)U (BNA)}=P(BNA)+P(BNA)
3 48 4 1

— _ 4
=P(B)P(A/B)+P(B)P(A/B)=5; 1% 5 51-13
1

also, P(B):E ]

wl

36.

[Sol.  So leah can start watching 3 seconds before the green-to-yellow change, or start watching right at the
yellow-to-red change. She can also start watching any time during that interval, and still see a colour change.
That interval is 9 seconds long, while the entire cycle is 63.

p= o -1,
"3 7 A

37.

[Sol. LetE: B obtains more head than A
P (E) =P[B throws 3H and Athrows0 or 1 or 2H
or Bthrows exactly 2H and Athrows 1H or no head or B throws exactly 1 H and Athrows no head
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3(1 1) 3(1
.]_ — 4 — —_| =
53]+ al5)
_ 4,8 ,3_18
32 "3 T3 T3 M

A O

]
38.
[Sol. Method-1:

be white, so that probability = 3/8
Method-2:  A- 2" drawen found to be white
B, - ItdrawnisW ; B, —1stdrawnisR

4 5
P(B)=g P(B,)=¢

4

P(A/B,)= P(AIB)= 5

0| w

12 12

_—8 = = — =
P8, 1A= 54 12+20 32
9 8

3
8

=20/72 1
RW 20/72 _ 14
Alternatively : 9~|: WW = 12/72 PI(WW)/(RWorWW)]= 3

WR =20/72

WWWWW
[Sol. Bag<T

P(A) =P(R or WW R or WW W W R)
1 541 54321

40.

1 1
[Hin: p(S)=P(Aand (BorC)) =p- 2@+ﬂ

1 1 1
= g[m;}; 1=p [q+ﬂ = (D)]

Note that in case of one extra coin the probability is independent of the number of coins held by the players.

since the 2" is known to be W, there are only 3 ways of the remaining 8 in which the 15t can

3,
5 = ns. |

8

1
P(B)= -, ]
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MORE THAN ONE OPTIONS MAY BE CORRECT

1

[Sol. P(E) =P (at least one of the dice shows up the face 5)
= 1 -P(none shows up the face five)

. B _u
736 36
lly  P(F)=1-P(none of the dice shows up the face one)
25 11
=1-—=—
36 36

E = {15, 25, 35, 45, 55, 65, 51, 52, 53, 54, 56}

F={11, 12, 13, 14, 15, 16, 21, 31, 41, 51, 51, 61}

obviously E and F are neither mutually exceusively nor independent
but they are equiprobable = (C) and (D) ]

2
[Sol. (B) 1>P(A) +P(B) - P(ANB) or  P(ANB)>P(A)+P(B)-1 = (B)
(C) LetP(A) > P(A/B)
P(ANnB)
or P(A) > W
P(A). P(B) >P(AnB) (1)
TPT  P(A/B®)>P(A)
P(ANB°)
P(A)-P(AnB) >P(A) [ 1-P(B)]
-P(AnB) >-P(A). P(B)
or P(A). P(B) >P(AnB) e(2)
from (1) and (2) P(A)>P(A/B) < P(A/B%)>P(A)
3
P(ANnB)

[Hint: For (A)P(A/B) = P(B)

—  T.PT. P(ANB) > P(A)+P(B)-1
or TPT.,1 > P(A) + P(B) - P(A~B)
or TPT.,1 > P(AUB)
which istrue = (A) is correct

(B) and (C) are obvious ]
4 [Hint: P(E,/E) = —P(El(;l)Ez)
% _ P(E;/;w E,) ~ P(E,NE,)= % = P (E,). P (E,/E,)
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= P (E,). % = P(EZ):%

1 .
Since P (E; nE,) = 8- P(E).P(E,) = eventsareindependent
1 1 1 _5 :

Also P (E, VE,) = >t2" 3~ = & & E, are non exhaustive ]

5
. 3
[Sol. Given PAUBUC)= " ..(1)
_ _ _ 1
P(AmBmC)+P(AmBmC)+P(AmBmC)+P(AmBmC)=§ ..... 2
_ _ _ 2
And PANBNC)+P(ANBNC)+P(ANBNC) = 5 ..(3)

= (D) is incorrect
.. Fromequation (2) - equation (3)

PAAnNBNC) = %—% = % = P(ABC) = (A) is correct.
.. P(AB) + P(BC) + P(CA) = PLANBNC)+P(ANBNC)+P(ANnBNC) +3P(ANBNC)
= E+3><i _ L B) i
ol 0°- 10 = (B) is correct
.. P(A) + P(B) + P(C) =P(A U B U C) + P(AB) + P(BC) + P(CA) — P(ABC)
_8,7. 1 o
= 27100 " 20 = (C) iscorrect
Also P(ABC)+P(ABC)+P(ABC) =P(A) + P(B) + P(C) -2 [P(AB) + P(BC) + P(CA)]

+ 3 P(ABC)

1
= ———F— = — =2 = (D) is correct ]

[Sol. 1R 1R 1R 1R 1R 1R - red balls in the box.
B B, By..B, By By —  boxes.
w 2w 3W  kw 200w 2010W— white balls in the box.
Now P(n) = probability that child stops after drawing exactly n marbles.
i.e. at the nt position red marble must be drawn.

o- G- e)

red

1 < 1
n(n+1) 2010

2 < 1
n(n+1) 1005
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n(n+1)

> 1005
— n245= B,C,D]

7

[Sol.
(A) Given P(ANB) = % = P(A)-P(B) = % ..(2)

and P(ANB) = P(A)-P(B) = % = (1-P(A)) (1-P(B)) = % -(2)
Solving equation (1) and equation (2) and using P(A) < P(B)

we have P(A) = % P(B) = %
.. P(A-B) =P(A)-P(ANB)

1 11 2 1 .
= ———X— = — = — = (A) IS correct

(B)  Method-I:
1
After three heads, tail can occur in fourth toss with probability = 5 = (B) iscorrect
Method-11 :
) N _Pé_P(AmB)
Required probability = B pmE) (B)

where B is event of occurrence of first 3 heads and B is event of occurrence of tail on fourth trial.

() AsOPAUB)21

_ <P(2) 2P(B) 2P(AhB) <1 .

= P gn_ce l{(@)fg( A(B)-2< P(ANB)<P(A) + F_T(EQ‘D’) Is correct, (D) is correct]
2 2 2

(C)  Numbers of ways in which two E's do not occur adjacently

_ 7! 7 Ny 5
=Total number of ways—when two E's occur simultaneously = o5~ 6! = E_l 6! = EX 6!
5
_ e 5 62 5 o
.. Required Probability = T =27 76177 = (C)isincorrect
2!
(D) AsO<P(AUB)<1
0<P(A)+P(B)-P(ANB)<1
Hence P(A) + P(B) - 1< P(An B) <P(A) + P(B) = (D) is correct]

= (B) is correct
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[Sol. P(A)+P(B)-P(ANB)=0.8
.~ P(ANB)=05+0.4-08=0.1

P(Km B) =P(B)-P(AnB)=05-0.1=0.4 = (A) is correct

PBNA) 04 04 2

P(A) ~1-P(A) " 06 3
P(A)-P(B)=0.2 = P(A N B)<P(A) - P(B) = (C) is correct
P(Aor B but not both) =0.9-2x0.1=0.7 ]

P(B/ K) = =  (B)iscorrect

[Hint:  P(OH or 2H or 4H)

(2p-D*+1

Q=p*+6p3(1-p)?+ (1-p)*=8p*-16p3 +12p? -4p+ 1= 5

. Now interpret]

10
Sol.  E;={(2,2),(2,3),(3,2),(2,5),(5,2),(3,5),(5,3),(3,3), (5 5}
E,={(1,1),(2,2),(3,3),(44),(55), (6 6)}
E;={(1,3).(3,1).(2,2)}
9 6 3
Now P(E))= ﬁ; P(E,) = ﬁ; P(E;) = 36
Clearly P(E,),P(E,),P(E;)areinAP. = (A)iscorrect.

3 1
P(E,nE))= 36 = #P(E)P(E,) = (B)isincorrect.

12
P(EznE;) 1 .
Now P(E,/E,)= P(E,) = 9 = (C)isincorrect.

Also  P(E, +E,) +P(E,~E;) = [P(E,) + P(E,) - P(E, " E,)] + [P(E,) - P(E, N E,)
9 12 3 1 17

_£+£_£_£_36 = (D)iscorrect.]

11
[Sol.
(A) Given P(AnB)=P(A)P(B) ...()

P(An(BUC))=P(A)P(BUC) ...(2)
P(An(BNC))=P(A)P(BNC) ...(3)
Toprovethat P(A N C)=P(A)P(C)
From (2), we get P[(AnB)U(ANC)]=P(A)[P(B)+P(C)-P(BNC)]
—  P(ANB)+P(ANC)-P(ANBNC)=P(A)P(B)+P(A)P(C)-P(A)P(BNC)
= P(ANC)=P(A)P(C)= (A)iscorrect

(B)  SeebyVenndiagram
B g

A
I LT TN
\‘h__—‘ h—__—’/-'

Al

B
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(C) Ifnine letters are in the correct envelopes, the tenth must be also in the correct envelope,
so the probability is zero.
(D)  Let P(S) = probability of successful flight

Let P(S) = probability of unsuccessful flight
P(S)=1- P(S) =1-(0.01)*=1-0.000001 = 0.999999 Ans.]

12
PANBNC) P(A)-P(ANB)-P(ANC)+P(ANBNC)

P(E) - 1_P(C) ...... (1)
(MM), (TT), (AA),H,E, I,C, S

[Sol. P((AnB)/C)=

ANBnNC
A:[MM]| T, TAAHEILCS o
B S
A
(10)!
P(A) = 22 —E—PB—PC A)i t
()_W_ll_ (B)=P(C) = (A)iscorrec /
20202
ANB:[MM],[TT].AAM,EIC,S
o
——E —iz = i
P(ANnB)= ant - 55 PANC)=PBNnC) = (B)iscorrect
202121

ANBNC:|MM|,|TT|,|AA|,HEIC,S

8l 4 .

PANBNC)= anr =25 = (C)iscorrect

212121
From (1)

2 2 2 4

oy/c) . 11 55 55 495 _ 58
P(ANB)/C)= > = 205>  (D)iscorrect]
1

13

. m 1
[Sol.  Clearly as n — oo the fraction o isequal to 2>

(A)  We have n(S) =6!
Notethat 1+2+3+4+5+6=21 = divisible by 3
For divisible by 6, N must be even, so n(A) =3 5!

.5

35 1
Hence P(A) = FZE Ans.

(B)  We have n(S) =216
Product is prime only when two rolls are 1 and the third is prime are 2, 3, 5.
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©)

(D)

14

[Sol.

15
[Sol.

. Favourable casesare 211(3); 311(3) and 511 (3) i

9 1
Hence P(A) = 216 - 24 Ans.
n
e (1+1j —e 1
rl]_imn ——1| = Lim -n|1- ¢ . :Lim—nn—n : Putn:§
—® 0 n—oo
[1+1j ” [1+ 1) [1+ 1)
n n n
In@+y) In(l+y) 4 In(1+y)
=

1. (L+y)fY —e e Y -1 e Y -1 y
= im = -1.Lim|— = | = —Lim

€y-0 y y—0 y y>0 | In+y) y

y
2 3
-+ - -
i InQ+y)-y ) [y 3 y 1
im 2 = —Lim = — Ans.

y—0 y y—0 y? 2

1 1 12 1 oL
I:IM&thmx:@nzzﬂmhmzzme+ﬁm =9l :_1_%:3

0 0 0 12 2 /2 4

1

PE)=PF=, = ABC
HTHH  HTTH HTHT  HTTT
THHH  THTH THHT  THTT
TTHH TTTH TTHT TTTT
HHHH  HHTH HHHT  HHTT
PE)= = = = =p(F
( )_16 - 2 - ( )]
[RILG]LY] [RIG/Y]

1
P(R)= 5 =P(G)=P(Y) = (D)

me@:%:me@wamw:%

=P(G) - P(Y); P(Y "R) = %
=P(Y)-P(R) = (A)]

.e. 9 cases
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16
A*) p=1,9=0 B* S22t
( )p_!q_ ( )p_3!q_2
3 2 .
(C* p= 5 q= 3 (D*) there are infinitely many values of p and g.
1
[Sol. P(l)=p; P(I)=q; P(lII) = >
P(S)=P( &Il or 1 &IlI)
=P(land I1) + P(l and 1) = P(I & Il and I11)

_ L _pg
_pq+p' 2_ 2

_PQ, P_P
=5 +2_2(q+1)

p(a+1)=1]

SRS ORI ORI

17

|~

- - “c 615_2
[Sol. (&) Py=7, P= ‘G| e=a = PR,

(B) P(B gets 10 or more/ Agets 9) = P(B gets 10 or more) = % = % .

(C) P(AUB)=1-(1-P(A) (1-P(B))=1-(1-P(A)-P(B)+P(A)P(B))
P(A U B)=P(A) +P(B)-P(A) - P(B)
= P(AnB)=P(A) - P(B)
Hence Aand B are independent events.

(D)  Itissureevent, so its probabilityis 1. ]

18

[Sol. A={HHT, HTH,HHH,HTT} > P(A) =

I~ N

B={HHT, THH, HHH, THT} > P(B) = >

C={HHT, THH} - P(C) =

||_\ -l>|l—‘

P(An B) =P{HHT, HHH} = — =P(A) P(B)

4

P(CNA)=P(HHT) = % =P(C) - P(A)

hence Aand B are independent and Aand C are independent

P(B N C)=P(HHT, THH) = % #P(B) - P(C)
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1
PANBNC)=P(HHT) = s #P(A)-P(B)-P(C) = A, Care correct.]

COMPREHENSION TYPE

19
20
21 Thevalue of P, equals
(A) 2P, (B) 10P, (C) 11P, (D*) 20P,
face cards < 4 aces
[Sol. 40 36 nonaces

0] 10 cards are drawn before the 15t ace
—first 10 cards are all non aces and 11t card is an ace.

¥y 4 (B8  @op@oy 4
17 4OC10 " 30 ~ (101 (26" 40! 30

_(B0)(29)(28)(27) 4 (27)(28)(29)

P

P17 (40)(39)(38)37) 30 - (10)@7)(38)39) " b o 1th card
(i) Position of pack now 10 l 9 l
< 3 aces non ace s '
26 non aces o race 2" ace
20 card
_®cg 3 280 (@20 3 b _ (2001918 ((27)(28)(29) 1) 3.
Py = 2¢y 20 PL=Tonam ™ 200 20 7 (29)(28)(27) | (37)(38)(39) 1020

e 19
= 37)(39) 20 ~ (10)(13)37) A"

9 18
(i) P3=20P,= (20)((10)(13)(37)j ~ (13)(37) ]

22
23
24
P(SNT) P(SNT)
[Sol. P(SIT)= P(T) = 05= 0.69 = P(SNT)=0.5x0.69=P(S)P(T)

= Sand T are independent  Ans.(22)
P(Sand T)=P(S)-P(T)=0.69 x 0.5=0.345 Ans.(23)
P(SorT)=P(S)+P(T)-P(SnT)=0.5+0.69-0.345=0.8450 Ans. (24)
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25

26
27

[Sol.

28
29
30

[Sol.

A : She get a success

T : She studies 10 hrs : P(T) =0.1

S : She studies 7 hrs : P(S) =0.2

F : She studies 4 hrs: P(F) =0.7

P(A/T) =0.8; P(A/S) = 0.6 ; P(A/F) = 0.4 T S

P(A) =P(ANT)+P(ANS)+P(ANF)
=P(T) - P(A/T) + P(S) - P(AJS) + P(F) - P(A/F) F
=(0.1)(0.8) +(0.2)(0.6) + (0.7)(0.4)
=0.08 +0.12 + 0.28 = 0.48 Ans.(25)

PFNA) (0.7)(04) 028 7

PFIN="pa) = 048 ~ 048 12 AN(20)
oz TEOA) _PR-PFNA) _(07)-028 042 21
FIA)="pay =7 o052 - o052 o052 26 A7)

Asset{l,2, 3,4,5,6,7,8, 9}

B'sset{1,2,3,4,5,6,7, 8}

Let E, : event that A picks 9 as one of his 3 numbers. In this case A's number will always be greater than B's
3 digit number.

°C, 28 1
P(E)= 9C3 = a1 = 3 Ans.(i)

Let E, : event that A does not pick 9

_fc, 2
P(E,)) = 9C3 =3
Let E: event that 3 numbers picked up by Aand arranged in descending order is greater than the corresponding
number of B.
P(E) =P(ENE,)+P(ENE,) E, E
=P(E,) - P(E/E)) + P(E,) - P(EIE,)
1 2 1 2p
PE) =5 L+ PER)=3 3
think
Tofind P(E/E,)
Suppose A picks 3 number say a, b, ¢c from {1, 2, 3, 4, 5, 6, 7, 8}. Now B must also pick the same 3
numbers in any order which can be done in six ways.
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111 1
Hence Probability that both Aand B picks the same three number = 6 [g 7 g} = o5 Ans.(ii)
Hence Probability that either A or B's pick is higher number with both having equal probability of picking a
higher number.
3 o -1(1—iJ-55
Hence Probability that A's pick is higher = 5 56 )~ 112
. P(EIE,) = >
- PER)= 11
“PE= 33
1 55
= —+—
3 168
_ 56+55
~ 168
_umosr
=168~ 56 ns.(iii)]

ASSERTION / REASON TYPE

31

[Sol. P(E)=P(14, 41, 32, 23) = 1/9
P(F) = P(2, 4, 6) = 1/2

P(ENF)=P(41, 23) = % =P(E) - P(F)

Hence E and F are independent]

32 From a well shuffled pack of 52 cards. A card is drawn, outcome is noted and the card is replaced in the

[Hint: Mean=p=np= 16&} =4 and variance = 6? = npq = 16&} GJ =3 ]
33
[Sol. If p,, p,, s, P, are the probabilities of success in a single throw for A, B, C and D then
1
P(A) =P = E I:I
o) o L asc (L m|m[=
2 8 s (All even + Exactly one even)

1 °c, ° 16 1
p(C):p3:—5+—51+%:—5:— LTI
2> 22 2 2> 2 [(i) Alleven; (ii)oneeven &4 odd
(iii) 3 even and 20dd]
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RS JAS A OOOooon

1
27 2f 2t 2
—— — — ——
alleven exactly  exactly exactly
oneeven 3even 5even

P(D)=p, =

1+7+35+21 64 1

Hence probability of success is same for all in the single throw.
All equiprobable to win.
If they thow is succession i.e. A, B, Cand D then

P(A)=P(Sor FFFF Sor..... )
i -4 -8
‘1—(P(F))4‘E'Z‘ 2)\15) " 15

16

Y PB)=—:P(C)= —P(D)= —
Hence both the statements are correct and S-2 is not the correct explanation.]

34
[Sol. Wehave f'(x)=3x?-2ax+b
Now y =f(x) isincreasing = f'(x) >0 v xand for f’ (x) = 0 should not form an interval.
= (2a)°-4x3xhb<0 = a’-3b<0
This is possible for exactly 16 ordered pairs (a, b), 1 <a,b<6 namely (1, 1), (1, 2), (1, 3), (1, 4), (1, 5),
1,6),(2,2),(2,3),(2,4),(2,5),(2,6), (3,3),(3,4),(3,5), (3,6) & (4, 6)

: .. 16 4
Thus, required probability = -~ = —]

36 9
35
[ 3 3 1
[Sol. P =P, ,P(M)+P, ,P(M)PH);P,= T+T; P, =1 PZ:Z , Py = §+Z
P — E . P —_— &_’_i . e E
ST g 4 4 16

1 3
Alternatively: Clearlyp, =1landp,=1-P(HH)=1- 1°2

Now forn>3,
— 5. — l
Compute P, = g P,= >
12 10 8 i
Hence P, = 16 P,= 16 P,= 6 = P, Py, P,are InAP.

Pn = (l—p)pn_1+ p(l_p)pn—Z ]
N
T H T
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36.
Sol  Let the two non-negative integers by x and y

Then x=5a+¢ and y=5b+ S where 0<a<4,0<p8<4

Now x? +y? =(5a+a)’ +(5b+ ) = 25(a% +b*)+10(ac +bp)+a’ + B2
. x? +y? isdivisible by 5 ifand only if 5 divides o + 52

The total numbers of ways of choosing o and 8 =5x5=25.

Further, o* + g* will be divisible by 5 if

(@) €{(0.0),(1.2),(2.3).(22).(2,4).(3.2).(3,4),(4.2).(4.3)}

. Favourable number of ways of chossing ¢« and g =9

9
. Required probability = 2

37

[Sol  Here, n(s) =1length of the interval [0,5] =5n( E) = length of the interval <[0,5] inwhich P belongs
such that the given equation has real root.

1
Now X* + PX+Z(P+2): 0 will have real roots
if P*-4.1(P+2)>0=>P*-P-22>0
=(P+1)(P-2)20=>P<-lorP>2

But P €[0,5]. So, E =[2,5]
. n(E) = length of the interval [2,5] =3

3
. Required Probability = -

MATRIX MATCH TYPE

38 ball(s) in atleast 8 boxes, is
[Ans. (A)S,(B)Q, (C)R;(D)P]
6!
[Sol. (A) n(S) =540; n(A)=222 = 2!2!2!3!-3!
1,14 9%,2,3 l2, 2,2
=— == Ans.
P= 540 =5 AN
(B) n(S)=%C,; n(A)=°C,-°C, +°C,=35 S-1:1 4 7 10 13
35 ) 5.2 1 S-2:2 5 8 11 14 |disjointthree sets
P=1514°" 152~ 3 ANS S-3:3 6 9 12 15
SR
© 105

543 5 54}_2 160-2

4
P(E)=P(RRR or RBR or BBB or BRB) = (555 + 10938/°“1098°" §Ans.
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(D)  Let A=event that there is a ball in atleast 8 boxes.
P(A) = P(all 10 boxes have a ball + exactly 9 boxes have a ball + exactly 8 boxes have a ball)

5~ 5 5~ .5
C,-°C C,-°C
1+ g S Bladc

p= 10 C 10 C 10 C
5 5 5
* All 10 boxes have one ball each. DD DDDDD
**  Exactly 1 box is empty and one has two balls. (o000 00000D| |
***  Exactly 2 boxes empty and exactly 2 boxes have 2 balls each.

[65][6o)o00000 ][]

[Think: 15t person put one ball in any of the five boxes (have exactly one ball in 5 boxes) then the 2"d person
has only one option of the remaining 5 out of 1°C, choices. ]

- 1 [1+25+1oo]:& L [ ] N

10 =
C. 252 = 2 3

39
[Sol.
A S={2,3,5711}
Total ways in which Aand B can be chosen = (°C, - 41)? = (5!)?
P(E) = 1-P(A and B does not contain the element 2)

L =2 96w A

T @) T T 2s T o5 T A
B A<3W B<2W Sl 1
®) 2R ’ 4R ’ 5C2-6C2 ~ 50 :

(C)  A:blood result says positive about the disease

1
B,: Person suffers from the disease = — ; B, : person does not suffer =

100 100

99
P(A/B) = —

100° P(A/By) =

100

P(B,)-P(A/B,) L 99

| 19 )

P(B,/A) = . . = 100 100 = o= = = =50%Ans]
1 P(B,)-P(A/B)+P(B,)-P(A/B,) = 1 99 L9 1 2.99 7 o

100 100 ' 100 100

40

[Ans. (A)S; (B)R; (C) P]
[Sol.
(A) P(R)=P(T; HTT; HTHTT; HHTTT) = 11/16
(B) P(AUB)=0.6 ; P(ANB)=0.2
P(AuUB) =P(A) + P(B) -P(AnB)
P(A)+P(B)=0.6+0.2=0.8
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(©)

%(P(A)+P(§)):2—0.8=1.2 = R)
2 3

PX)=35:P(V)=,:P()=p

E: exactlytwo bullets hit

PE)=P(XY Z)+P(YZX)+P(@ZXY )

11 1

=2 lU-pppa =2
24 43" P34 T P73

INTEGER TYPE

1.

[Sol.

[Hint:

[Hint:

[Hint:

[Sol.

. . 3
What matter is that the last two cards are the same as the first one. the probability for the second is —; for

51’
2
thethlrd|35—0
1 2 1
17 50 ~ 425

There are 4 total kings, so there are “C, = 4 combinations of 3 cards that have the property that all 3 cards
are kings. Since there are 13 ranks, there are 13 - 4 =52 combinations of 3 cards where all 3 cards are the
same rank.

There are 52 total cards, so there are 2C, = 22100 total possible combinations of 3 cards. Therefore, the

52

and the probability of drawing 3 cards of the same rank is

4
probability of drawing 3Kings is ——— 22100

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

"C,+"C,+"C.+....... 1

PE) = ——— == =51
2" 2" 2

(6 cases) 6+1 7
P23 or222) =3 =5 ]
=P(HorTHorTTH); 1.7
p=P(HorTHOorTTH)  5%4%8 3
=THorTTTH - oEye 4 141
q= or or....... ; (E) = 1_ ]/4 4 373
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Hint: [P[(2&2)or (3&3) or (4&4) ...]

[Hint: 'A'is horse; B and C joceky
H: Horse 'A' wins the race

E,:'B'rides 'A'; P(E,)=2/3 . H
E,:'C'rides'A"; P(E,)=1/3 ! E,
P(H/E,)=1/6; P(H/E)=3/6
P(H)=P(HNE)+P(HNE -2L,L3
( )_ ( M 1) ( M 2)_ 3 6 3 6]
8.
[Hint: A they obtained the same result
_ 1 11
B AnBP(B)=5 "], Now P(A/B,)=0
- 71
B,: AnB ;P(Bl)—g l_ P(A/BZ):O
. . — l l —
By:ANB;P(By) =515 P(A/B,) =1
R VN A £ S
+ AnB PBI =51, (AB.)= 812 1001
11
N P(B./A) = 812 _13
W PEBATTT 711 1 T
8 12 8 12 1001
9.

[Sol. LetC,,C,, C,, C,are coins.
4 coins tossed twice — each coin is tossed twice.
Let S: denotes the success that a coin is discarded
P(S) =1-coinis not discarded

S1-PHH)=1-~ =3
=l-PHH)=1-7=7
Hence S cantake value 0, 1, 2, 3, 4

P(S=3o0r4) =P(S=3)+P(S=4)

331 Nt (3, 3
a3 (&) efd) (3 b4
_@enm 189 _m
256 256 n

. m + n =445 Ans.
Alternatively: Different possibilities are as follows:
1. 0 coindiscard in first toss and (3 or 4 coins of the remaining 4 coins discards in the second toss)
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10.

[Sol.

[Sol.

12.

[Sol.

13.

[Sol.

14.

[Sol.

2. 1 coindiscard in first toss and (2 or 3 coins of the remaining three coins discards in the second toss)
3. 2 coins discard in first toss and (1 or 2 coins of the remaining two coins discards in the second toss)
4, 3 coins discard in first toss and (1 or 0 coin of the remaining one coin discards in the second toss)
5. All 4 coins discard in first toss.
l 4 l i§+l £g+l 4 l+l ()
Required probability = 751 1676 |+ 15188 | Y 162 4| T 162 ' 2
_ 189
© 256
2 _ 4
P(E)= 5 P(F):P(plumblng):l—7 =3
PEUF) =P(E)+P(F)-P(ENF)
2_2.3
3 5 7~
17 An
= X = 105 S. ]
n(S)=5C,=10 } N p:g
n(A)=1-C,=4 5

P(S,) =P(S,) =P(S;) = 1/2
E : event that the current will flow.

1 1 1 5
PE)=P((S,nS;) 0r S )=P(S,n ) +P(S) -P(S,n §,nS) = ; + 5 — ¢ = ¢

A certain team wins with probability 0.7, loses with probability 0.2 and ties with probability 0.1.
The team plays three games. If the probability that the team wins at least two of the games, but lose none is

q . 1.
1000 , Where p,q e N, thenfind the value of 0

[Ans. 139]

100 and that the team wins at least one game is ——

PW)=07 ; P(L)=0.2 ;P(T)=0.1
E : winning at least 2 games but lose none
P(E)y=P(WWT orWTW orTWW or WWW)
=3x0.7x0.7x0.1+(0.7)2 =0.7x0.7[0.3+0.7]1=0.49
F : wining at least 1 game
A=LorT=P(A)=03;P(F)=1-P(AAA) =1-(0.3)° =1-0.027=0.973

. . . .. P
If the probability of at most two tails or at least two heads in a toss of three coins is a , Where pand q are

coprimes then find the value of p +q. [Ans. 15]
A = at most two tails n(S)-{TTT}
B =at least two heads HHH, THH, HTH, HHT

7 4 4
PA)=5 i P® =5 i PANB)=7
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PAuUB)=< +

oo~
|
|
[e<RIEN|

15.

[Sol. Letthe number of red faces on the 2" cube = x
number of blue faces = (6 —x)
P(RRorBB)=1/2

Sx 16-x_1

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

4x =12 = x=3 Ans.]

16.

6G
[Sol. 12 < — 5drawn
6R

Red Box  |Green Box Let E isevent as desired then

5R 6G

4R 1G 2R 5G| G °Cy+°C,°C, fci4fc,fc, 6490 96 4
3R 2G 3R 4G PE)= 2¢c, = 1198  11.98 "11.9.8 "33
2R 3G 4R 3G

IR R 2G hence p+q=4+33=37 Ans.]

OR 5G 6R 1G
17.

2

=[5 (1) =n(3)
P(2 head) = @2 @“2@ _ WGJN

.. P (at most 2 heads) = P(0 heads) + P(1 head) + P(2 heads)
N N N
- l + N(EJ +M(EJ
2 2 2 2

= % " (l+ N+ N(I\;_l)J

1 N[N2+N+2J

1 N
[Sol. P(0 heads) = (—J

1
T2

— 2 2

=N2+N+2=2N
= N=5Ans]

18.
[Sol. Given f(i)+f(11—i)=11
f(10) = 11 - f (1)
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f(9)=11-1(2)
f(8)=11-f(3)
f(7)=11-1(4)
f(6)=11-f(5)

Hence once we have chosen f (1), f(2), f (3), f(4) and f (5), the five remaining values f (6), f(7), f (8), f (9)

and f (10) are determined automatically and will have a unique mapping.

Now each of the values from 1 to 5 can be chosen in 10 ways.

Hence total ways = 10°

remaining values are automatically mapped uniquely.

Hence 625k = 100000

= k=160 Ans.]

19.
[Sol. E;:eventthat 9 Greenballs are transferred fromAto B and 9 Green balls return from B to A.
E,:(8G +1R) fromAto B and (8G + 1R) return fromB to A.
E,:(8G + 1R) fromAto B and 9G return from Bto A.
E : event that red ballis still there in purse A
9~ 1~ 18
Cg Gy Cq

P(E)=1-P(E,)=1-
€)=1-PE)=1- = g

_9.10 ’ i
19 19
= p+9=29 Ans.]

20.

4 2 "
- .. 160 Winning 4 out of
[Sol.  Probability of T, winning :6C4- (%) : (1j . % = 799 first six game &

winning the 7%

4 2
ili inning =6 . 1 . g . (lJ = ﬂ
Probability of T,, winning =°C, (5) (3 3]~ 729
summing up < 180 _ 20
S summing up = —o o = oo
s (a+b)=101
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ONLY ONE OPTION IS CORRECT

1.
[Sol. RRGGGBBB B when counters are alike
a9l
N(S)= 234
51 6c
N(A)= 55" “a IRIRIG[G|G]
51.15 213141 6!-60 60 15 5
PA)= 30 "9 T 98767897729 4
Alternatively : n(S)=9! R,R,G,G,G,B,B,B,B,
n(A)=5!-°C,- 4!  when countersare different
_ 56543 _ 543 5
P9 T987
2.
[Hint: L and W can be filled at 14 places in 214 ways.
n(S) = 214,
Now 13 L's and 1W can be arranged at 14 places in 14 ways.
Hence n(A) = 14
147
= o0 T o ]
3.
[Hint: n(S) =1°C, =120
n(A)=°C, - 3C, - %C,
oy 532 1
B)="150 =3 Ans]
4.
[Hint: 1,2,2,3,3,3 (thrown 3 times)
P(1 -1 i P(2 2 ; P(3 _3
()_61()_61()_6
P(S) =P(4 or 6) = P( 112 (3 cases) or 123 (6 cases) or 222)
112 123 222 6+36+8 50 25
=3 - - 46— Ht— - = —————=——=——
661 661 666 216 216 108
5.
IR+2G > 2R+ 1G + 3B
o 2R+1G>[IRT26+38] °C.-°C, ’C,'c;-°cy
ol. ;
[ 3R »[3G +3B]—— °c, °c,

3G »[BR+3B] =2
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2
[Hintt P(THorTTTHorTTTTTHor ... )=g

pl-p) _2 p-p) 2
1-0-p? 5 ~  (-pp "5

1
= 51-p)=22-p) = 3p=1 = ng]

[Hint: Square of anumber ends in 0,1,4,5,6and 9 favourable ordered pairs of
(@, b?) canbe (0,0); (0,5),(5,0),(5,5); (1,4), (4,1); (1,9), (9,1); (4,6), (6,4) ;
(6,9),(9,6) and P(0)=1/10 = P(5) ; P(1)=P(4)=P(6)=P(9)=2/10 ]

8. (A

[Sol. R: Missileisintercepted

12
PR)=3: P(R) =73

3
H: Missile hits the target R
PH)=PHNR)+P(HN R)=P(R) :P(H/R)+P(R)-P(H/R)
1.2 3.1 H/ R
=3 O+3-373
Hence P(HH H) = === = = A
ence P( )_222_8 ns. ]

10.
[Sol. Let P(S)=P(lor2)=1/3
P(F)=P(3or4or5or6)=2/3
P(Awins)=P[(SSorSFSSorSFSFSSor.... Jor (FSS or FSFSSor.... )]

12
_9 .27 19 2.9 1 2 3+2 5
_g 1_3 9 7 27 7 7 21 21 21
9

- .16
P (A winning) = o1 P (B winning) = 1 Ans. ]
11.
[Sol. N =Normaldie; P(N)=1/4
M = magnetic die ; P(M) =3/4

A =die shows up 3 N M
P(A) = P(A A N) + P(A A M)

=P(N) P(A/N) + P(M) - P(A/M)

11,8 2 7

T4°6 4 6 24
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P(NnA)  (1/4)-16) 1

PIN'AY="pay = 724 =7

Ans. ]
12.

3R 2R
[Hint: A<2B : B<8B
R =event that a red marble is drawn
PR)Y=P(RNH)+P(RANT)
=P(H)P(R/H)+P(T)-P(R/T)

_ 113, 2)_ 81 _2
“2l5"10]7 10275 |

jan

13.

14.
[Hint: A theinstrument has failed
B, : firstunit fails and second is healthy
B, : first unit healthy and second unit fails
B, : both fails
B, : both healthy
P(B,)=0.1x0.8=0.08
P(B,)=02x09=0.18 | P(A/B)=P(A/B,)=P(A/By)=1
P(B,) =0.1x0.2=0.02
P(Bz) =0.9x0.8=0.72 P(A/B,)=0
Now compute P(B,/A) ]

15.

[Hint: A=eventthat the item came fromlotA ; P(A) = ?32 = g A p
B =itemcamefromB ; P(B)=2/5
D =itemfrommixed lot' C" is defective
P(D)=P(DnA)+P(DNB)

32 21 8
=P(A). P(D/A) + P(B). P(D/A) = 5 g"‘gxg:E Ans. ]

16.

[Sol. D[(RNR)+(BNB)+(GNG)+(0nO)+(VNV)
P(R) - P(R/R) + P(B) - P(B/B) +.........

1{2 2 2 2 2} 15

3

516 6 6 6 6

5

17
3 normal die

Sol. 4
[ <1 rigged die

A die shows up the face 5
B, :itisariggeddie; P(B,)=1/4
B, :itisanormal die; P(B,) =3/4
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P(A/B,)=1 ;P(A/B,) = m; P(B,/A) = 1.1+§.i =519 Ans. ]
4 4 216

18.
[Hint: A car met with an accident

B,: driver was alcoholic, P(B,) = 1/5

B,: driver was sober, P(B,) = 4/5

P(A/B,) =0.001; P(A/B,) =0.0001

(.2)(.001)

PB/A) = 2)(001) + (:8)(.0001) = /7 ANs]
19.
O SN S S A
[Hint: P(E)=§+10 %5 = 120 A"
20.

2 1 4 4 1

[Hint:  P(H) = 3 P(T) = 3 P(HTorTH)=§ . P(HH):§; P(TT) = 5

fCC G4 4 1] 6 3
ot 9|0 " =30% Ans.]

6
C, 10
21.
[Hint nS)="C_,_,-"C,=m mwW
n(A)=m+nCm+n_1:m+n Urn<nw
=P=
m+n
This is equivalent to having all (m + n) balls are keeping one white ball inthe given Urn ]
22.
[Hint: E: event that 2" drawn is white
n m m m-1
P(E)=P(BW or WW) = : + :
m+n m+n-1 m+n m+n-1
m(m+n-1) m
T (m+n)m+n-1) " m+n (A)]
23.
[Sol. P(F/F)=0.9 ; P(C/F)=0.1 ; P(C/IC)=0.8 ;P(F/IC)=0.2

3 7
P(F)= 151 PO = 15

A Wine tasted was French .

B, : Itisa Californian wine ; P(B,) = 10 @C
. . 3

B, : ItisaFrenchwine; P(B,) = -

10
P(A/B)=02 ; P(A/B,)=0.9
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24.

[Hint:

25.
[Sol.

26.
[Hint:

27.
[Hint:

28.
[Sol.

29.
[Hint:

30.
[Hint:

0.7x0.2 014 14
0.7x0.2+0.3x0.9 ~ 0.14+0.27 ~ 41

K , 134 12 12
¥=C3.? G, 7) -7 = K=30]

They value of the point P on the line from (0, 1) to (3, 4)
must be greater than the y calculated,

P(B,/A) = Ans. |

0.4 (3.4)
2y =2 = y= 4 0,3)+
? 3 021
1 8 (0,1)4A43°
hencefavour length 3 - 373

123 4

8
Total length=3 =  probability = 9 Ans. ]

n(S)=BGG(@); BBG(3);BBB(1); hencen(S)=7

n(A)=BBG(3) = p=$]

P(ANB),P(A), P(B), P(AuUB)are in A.P.withd =P(A)

P(A) -P(A nB)=P(A) = PANB)=0 = A & B are ME or incompatible
also  P(B)-P(A)=P (A) = 2P(A)=P(B)

if P(A)=p ; P(B)=2p = (D) compatible means whcih can happen simultaneously ]

Total number of possible cases = 3 (either 2 or 4 or 6 are drawn)

1 %c,x°c, *c,x’c, °c,x°C,
. - _ = + +
Hence required probability = 3 6C 6C 6c

2 4 6

N={1,2,.... 10} — 3aredrawn
A =minimum of the chosen number is 3
B = maximum number of the chosen number is 7.
‘'c,+°C,-3C,
P(AorB)=P(A)+P(B)-P(ANnB)= 0 ]
3

N={1,2,..5, ... 10, .......... 100}

two tickets are drawn

A : maximum number on the two chosen ticketis<10 — n(s) =10
B : minimum number on the two chosen ticket is 5
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P(ANB) °c, 5 1 _— .
PB/A)=—F, = =— = 9 [one of the ticket is 5 and one is frm 6, 7,8, 9, 10] ]

P(A) ~1oc, 45
3L
Hint: 7 players (leaving S, & S.) out of 14 can be selected in 14C., and the 8t player can be chosen in two ways
1 2 7
i.e. either s, ors,. Hence the total ways = 4C.. 2

2.%c, _ 8
16C8 ~ 15 ]
[Alternatively: Let  E,:S, and S, are in the same group
E,:S,and S, are in the different group
E : exactly one of the two players S, & S, is among the eight winners.
E= (ENE) +(ENE))
P(E)=P(ENE,)) +p(ENE)
P(E)=P(E,).P(E/E)) + p(E,).P(E/E,) ...(1)

Therefore p =

@4
_ @' 1
Now P(E))= 16 15
28 8l E,
1 14
=1-- ===
P(E) 15 15 E E,
PE—i1+EP tl feither S, & S, wi
( )—15- 15 (exactly one of either S, & S, wins)
1. (1 lﬁlj _t, 1 7 8
" 22722) T e s 15 A
32.
a -
3bends |_n—> 1 3 7 9
7°ends in 4
1 8
[Hint: 3
7 8
9 8
3
Out of 16 case 3 are favorable = p= 16 ]
33.
[Sol. r=5 [rr®-9n]
annular region =16 ;
_ 16 7 4
P= Ans. ]

34.
[Sol. E;: eventthatthe dotis removed from an odd face
E,:  dotisremoved from the even face
E: die throws has an odd number of dots on its top face
P(E)=P(ENE,) +P(ENE,)
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=P(E,) - P(E/E,) +P(E,) - P(E/E,)

_ 1+3+5 g 2+4+6 ﬁ E, E
=21 Je 21 )6

_91,122 3 8 1 . =
=03t 3T ol T T o AN

35.
[Sol. Thenstrings have atotal of 2n ends. One boy picks up one end, this leaves (2n — 1) ends for the second boy
to choose, of which only one is correct.

1 1 1

P=50 1™ 2n-1-101 = 2n—-1=101 = n=51]
36.
[Hint: A: card is of heart but notking 12

B: king but not heart 3

C: heart and king 1

2¢, 3¢, 3¢ e +c .’ 2
37.

[Sol. Determinant=ad-bc
probability that randomly chosen product (xy) will be odd = P(both odd) = p?
Probability (xy) is even=1 —p?
Now (ad — bc) is even = both odd or both even = p* + (1 — p?)?

1
Hence p*+ (1-p?)?= 3

put p2=t; t2+(1—t)2=% = 2t2—2t+%=0 =  AP-4t+1=0
(2t-1)%=0 = tzl' pzzl' Hence pziAns.]
2’ 2’ V2
38.
. 1 1 2 3 4 5
[Sol. GivenP(a) = B;P(b)z 16 P(c) = 16 P(d) = 16 P(e) = 16 P(f) = 16

1 2 4 7 .
P(a,C,e)ZP(A)=B+R+B=B;A ={b, d, f}

2 3 4 5 14
Pc.def)=P®)=c+16* 16" 16 ~ 16

1 2 5 8
P(b,C,f)=P(C)=E+E+E=E

_ / _ P(AﬁB) _ P(C,E) ~ £_§

PEPATE o) T ) T1a T

PBNC) PEf) 7 7

P,= PBIO="pc) “hC) 878
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PCNA®)  Pbf) 6 2

- c\ — - —_ - =
Py =P(CIAY =~ piAey” = P(bdf) ~ 9~ 3
_ piacjcy = PATNC) PO 63
Py= PIATC)= =55y " Poef) ™ 8~ 4
H _ 2 14 112 126
NCP1= 168 " P27 168 * P37 168" P+~ 168

P, < P3<p,<p,=(C) 1

39.
Sol P13579—[5jn . P(1379 -(ﬂjﬂ . p5_(§jn_(ﬂ)n
[0. (1111)_9 ’ (,,,)—9 , ()—9 9
8Y' 8" (5) (4
P(1,2,3,4,6,7,809) = [9] ; P(1,2,3,456,7,8,9) = (5) + (5) _(gj
8\ (5)" [4)
P(div. by10)=1—{(§) + (5) —(5) } ]
40.

[Hint: Let F={lor2or3}andS={4};P(F)=3/6;P(S)=1/6
P (Highest number thrown is 4) = P(FFS or FSS or SSS)

331 311 1 27 9 1
= ——=3+=-= "3+ —=—+—+ — ]
6 66 666 216 216 216 216
[Alternative: Highest number in three throws 4 = atleast one of the throws must be equal to 4.
Number of ways when three blocks are filled from {1,2,3,4} = 43
number of ways when filled from {1,2,3} =33

required number of ways = 43— 33

43 _ 37
62 216 ]

Probability =

41.

[Sol. A:Coinrandomly selected tossed 10 times, fell head wise 7 times
B, : coinwas afair coin P(B,) = 1/2
B, : Coin was a weighted coin P(B,) = 1/2

10 1) (1Y’ 10 1
P(A/B,) = C7-E 5] = Cs'ﬁ

7 3 7
' (1 4
P(A/B,) =1°C, (5) (5) =" o
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42.

[Sol.

43.

[Sol.

44,

[Sol.

45,

[Sol.

46

[Sol.

P(B,/A) = 1 4 4700 = o0, g8 Ans. ]
=TT
1 1 1 P
Wehave P(E)=P(TTTTH+TTTTT)=-+_-=—=_" = p+q=17 Ans]

32 32 16 q

1 @)

8 3(1 _nY5= —8 5(1 — p)3 —-p=
We have °C, p>(1 - p) o5 C.p>(1-p)> orl-p 5

. 5
So, we find P=% = m+n=11Ans.]
To get atleast 3 marks, atleast 4 must be right.
Now nespe Lo g2 3

OWIn_ 1p_45q_4
r=4orb5
4 5
1 3 1
P(r>4) =°%C,|=| |2|+°C (]
=4 4(4] (4] 4

_g 1 3+1_ 16 —iA

=256 225~ 4.5 ~ 64 "\

1
P(S) =5 =P(F)
E: series would go to a full seven games.
P(E)=P(x x x x x x (Sor F)) =6C 1.5 Ans. ]

[ SRR T3 2% T 64 7 16 '

3S & 3F

H, can occur in 4 ways depending on the suit of the two.

H, can occur in4 ways depending on the suit of the straight.

H, can occur in 4 ways depending on the suit of the missing king.
Hence all the hands are equally likely.

(n(S) =%2C, forall.) Ans.]
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47.

©
-
[Sol. Lol IS i1

PEE)=gp+(1-q)(1-1)]

48.
[Sol. E:student completed the course
_P(SNE) _ P(S) - P(E/S)
PEB) = "pE) " P PEISPE) PEIS) s 5 .
~ (0.4)(0.8)
" (0.4)(0.8)+(0.6)(0.4)
032 32 4
= 032+024 56 7 AN
49

[Sol. Kota x x x x x x Bombay
n(S) = 7° (First passenger can get down at any one of the 7 stations in 7 ways etc.)
n(A) ="C - 5!
7
5

P
= Probability = E = C Ans.]

50.
[Hint: T, andT,playsand|||ly T,and T, and T;and T,

Total games played is 3
P(gameends intie) i.e. every team wins exactly one game

Case-1: T,vIsT, = T, wins
T,vis T, = T,wins
Tovis T, = T,wins
oo L1 1
(ties)=555 "3
Case-2: T,vIsT, = T,wins
T,vis T, = T,wins
Tovis T, = T, wins
oo = LLL_1
(ties)= 552 = 8
H P(ties) = 7 + 1.1 A
ence P(ties) = g g™ 7 Ans ]
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51.

[Sol. H: Victim was hit

1

A: Event that Mr. Awas given the live bullet ; P(A) = 3
. 1
B: Mr. B had live bullet ; P(B) = 3
. 1
C: Mr. C has live bullet ; P(C) = 3
P(CnH) P(C)-P(H/C)

P(C/H) = =
= Zemy P(H) At

P(H) =P(H ~ C) + P(H N B) + P(H N A)

= % [P(H/C) + P(H/B) + P(H/A)]

—1 0.8+0.7+0.6 —%
—3[. . 6] = 3

0.8 8
P(C/H)= —— Ans.]

021 ~ 21
52.
53.
54.
[Sol.
. P(ANBg) .
() P(A/B.) = ————>,where A=sumis 4.
: P(Be)
And P(Bg)=P(B,) +P(B,) + ..ccccsvrirrrnnnn.
1 B, /S /Bs
1 1 1 2 14 1
_4R+a ........ 0027122'525
1—2 B4

P(AnBg)=P(ANnB,) +P(AnB,) =P(B,) P(A/B,) + P(B,) P(A/B,)

_ 1[3]+1[1] _(436241) _ 433
“4\36) 16\6°) 16.6*  16.6%
433 433

3 _ 1
16.6% T 32.216 = 16
i) n(S)=6-6-6=63=216

Hence P(A/Bg) = Ans.
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Now greatest number is 4, so atleast one of the dice shows up 4.
S N(A)=43-33=37

37
Hence P(A) = 216 Ans.

(i)  P(A)=P(B,NA)+P(B,NA)+ ... +P(B,NA)
_ 1[1j+1[2j+1[1j
“2l6) 22\36) 2°\6°
1,101 1 169
127727 ®eie) ~ @)@1e) 44 24 U (g)ate)
P(B, NA)
Now P(BZ/A):W
_ 1 (8)(216) 169 24
Hence P(B,/A)= 727 169~ (8)(216) ~ 169 Ans.]

55.
56.
57.
1w 2W 3w
[So. BagA ( 5 ; BagB ( 4B » BagC ( 3B
Let  E:Eventofdrawing 1Black marble and 1White marble fromany 2 selected bags.
E, : Event of selecting thebags B & C
E, : Event of selecting the bags C & A
E, : Event of selecting the bags A& B
A Event of drawing 1White marble frombag A
B : Event of drawing 1White marble frombag B
C : Event of drawing 1White marble frombag C
Now E=(ENE)+(ENE)+(ENEy)
1 (43+23 18
P(ENE)=PE)- P(E/El) =3 66 = 108

1 31+35 18
PENE)=PE) PE/E) =3 ~6e = 108

1 52+14 14
PENE)=PE) P(E/Es)=3 (o =108

w
e
o)}

18 14 50 25

18 .
" P(E)=P(EﬁE1)+P(EﬁE2)+P(EﬁE3)=ﬁ+ﬁ+ﬁZEZQ Ans.(i)

P(E,NE) 18/108 g
- P(E1/E)="pE) =50/108 = 25 let EiJE=H,

P(E,NE) 18/108 g
P(E2/E) =" pE) =50/108 = 255 &t E2/E=H,

P(E,~E) 14/108 7
PEs/E)="pE) = 50/208 = 25

Ans.(ii); let E3/E =H,
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58.
59.
60.
61.

[Sol.

Q.6

[Hint:

Q.7

[Hint:

Q.9

Q.10

Q.11
[Hint:

Q.12
[Hint:

Q.13
[Sol.

Let H : drawing 1 white marble from third bag i.e. P(H) —>P
P(H) =P(HNH,))+P(HNH,) +P(HNH,)
= P(H;)-P(H/Hy )+ P(H,) -P(H/H, )+ P(H3)-P(H/H,)
=P(H,) P(A) + P(H,) P(B) + P(H,) P(C)
91 92 73

T 256 256 256

_48 8 m
T 256 25 n
= (m+n) =33 Ans.(iii) ]

P(Z”dcardisJofH):E-i:i
52 51 52

Thereare 16 ways to get a Jack or a hearts : get one of the thirteen hearts (Ace through 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.

(H79)= PJ) 4
. 4 4 1
P(win) = P(any 2's or Ace) = 18 + 18°6
nA)  Cy 1
3
nis)=1%C,;, — 5 =16~ === Ans.]
3 n(s) C, 56
4! 6 1
HHTT, n(s)=2*; n(A)= 55 =6, p= 75 P(A)=P(B)=7 1]
@3)* _ 2197
[AnS. e~ = 20825
4
[Ans. 952 to 715]
[Ans 3
140 33141 36 3
V,V, V.|V, V.V V| Vg, n(s)=81; o - 8.7.65 - 120 Ans. ]

n(S) = 8; n(A) =8C,-5!]

. 4
The zeroes, for the f (x?) are =2 and + 3 i.e. four zeroes. [Ans. Z]
Inthe set of integers from [-10, 10]
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Thereare 21 elements.
Four of these are the zeroes.
Therefore, the probability is P = n Ans. ]

n(n-1)
Q.14 [Ans. (m+n)(m+n-1)
Q.15 [Ans.2/3]
Q.16 [Ans.1/2]
[Hint HHT@B); HTT@3) = n(s) =6]
Q.17 [Ans.1/5, 1/10]

Q.18
[Hint: P (T)=p; PH)=3p; p=1/4] [Ans. 3/4, 1/4]
4C'48C
020 [Ans. ]
C13
Q.4
Sol F>A/B—m=1 P(A B——P(B)—iA
[Sol. (3 (A/B) = PB) 6 = (ANB)=—¢= =15 Ans]
o paomol,l_ 1 _18+430-5 43
b)  PAVB)=g+3 -7 g0 g0 AT
PBNA) 1 5 5
(© P(B/A)=W=E-E=E Ans.

1 1
(d) P(A) -P(B) = = - 3= 15 P(A N B). A & B are not independent ]

5

.5 3
Q.5 [Ans (i) 3" (i) §]
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Sol.

Sol.

Sol.

m cards can be placed into n boxes independently in n™ ways.

n(s)=nm
Now m adjacent boxes can be chosen in n—m + 1 ways. In each of these the cards can be placed into m!
ways.
total number of ways in which the cards can be placed in m consecutive boxes
=(h-m+1).m!
) . m!(n—m-+1)
Required probability = o

Any three tickets out of 21 tickets can be chosen is *C, ways. For the favourable choice if the chosen

a+c
numbers are a, b and ¢, a< b < ¢, then we should have S =b . Obviously either both aand ¢ are even or

both are odd and then b is fixed. Hence for the favourable choice we have to chose two numbers from 1 to

21, which are either both even or both odd. This can be done in
HC, + 1°C, ways.

11 10

Hence required probability = # = 10 .

C, 133

Let E, be the event of success of Aand let E, be the event of success of B
Since A has 3 shares in a lottery containing 3 prizes and 9-blanks, A will draw 3 tickets out of 12 tickets
(containing 3 prizes and 9 blanks). Awill get success if he draws atleast one prize out of 3 draws.

°c, 21
P(E))=—2=2=
1zc3 55

21 34
P(E)=1-gr=¢5

6
. 1 CZ _E
Again, P(Ez)——8C2 =28
15 13
P(E)=1-25=28

P(Ey) 34 28_952
P(E,) 55 13 715

P(E,): P(E,) =952 : 715.
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Sol.  LetH, TandS bethe events “head turns up”, “tail turns up” and “head or tail turns up”

Then P(H) =P(T) = % andP(S)=1

Since the given event is “at least m consecutive heads turn up”, therefore in any favorable out comethere are
m consecutive heads and the rest are any of head or tail
Consider the events

1 1
A= {HHH.HSSS. .St inpayz 1" =

1

mtimes ntimes

1 n-1 1
A = {THHH..HSSS...S WlthP(A)_ 5ol =

mtimes n—1times

11 ,, 1
A= STHHH. . HSSS. .St yinppay=1 - ol"? =

1
’ mtimes n—2times 2 2m 2m+
11 1
. An+1: SISISI"'lSiTiHiHiH!"'lH WithP(An-‘-l):ln—l.E_im:m
n—1 times mtimes 2 2

Thegiveneventis Ay UA, VA3 UA 1. AsA A A, ... A, arepair—wise mutually exclusive.
Therequired probability

=P(A)+P(A)+P(A) +.. . +P(A )

:im %’“%’“---’“ nlm =L+L1=2i2-
2 2 2 2 2m 2m+ 2m+
n—times

Sol.  Total number of sample points in the sample space = 6*=1296
Number of sample points in favour of the event
= Coefficient of x1° inthe expansion of (L + X +Xx%+... +x5)2 (X + X2 +. ..+ Xx5)?
= Coefficient of x'%in the expansion of X3(1 + X + X2+ ... + x%)*
= Coefficient of x®in the expansion of (1 +x +x%+... +x5)*

4
1-x
= Coefficient of x8in the expansionof [ 1T-x J

= Coefficient of x® in the expansion of (1 —x®)* (1 —x)™

4x5 4x5x%x6
= Coefficient of x® in the expansion of (1 — 4x°) £1+4X+ ol X% + 3l X3+---j

=1xM1Cy-4x°C, =125.

125
Required probability = 1206
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Sol.  Probability of 3.2 =2 q=1

ol. robability of success= o =5 = p=5,0d=5
_ _ - 1Y 1P 35
(i) For exactly four successes, required probability ='C,. 5) %) T128

(ii) For atleast four successes, required probability

o (TGl o

35 21 7 1 64 1

= —t—F—+——=—— =,
128 128 128 128 128 2

a b
Sol.  Aparticular thing is received by a man with probability p = mand by a woman with probability g = Y

If distributing a single object is an experiment, then this experiment is repeated mtime. The required probability

=MC,. p.g"t+ "C,.p% " 3+"C,.p%q" o +. ..

(@+p)"~(a-p)" _ 1{1_(b—a)m]_ 1{<b+a>m—<b—a>”‘}

= > =2 b+a) |~ 2 (b+a)"

Sol.  LetE denote theevent that the target is hit when x shells are fired at point A. Let E, (E,) denote the event that
the artillery target is at point A(B).

We have P(E)) = % P(E,) = %
X 21-x
A
1 X 1 1 21-x
e
d 8(1)* 1 (1)
2

d d
Now we must have &(P(E))zo —  x=12,also y(P(E))<O

Hence P(E) is maximum, when x = 12.

Sol.  P(nooneamongA A, ..., A dieswithinayear)=(1-p)"
P (at least oneamong A , A, ..., A dieswithinayear)=1-(1-p)"
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1
P(A dies within a year and is first to die) = H[l_ (1— p)n J .
10.

Sol.  Let A,A,andA, be the events that the bag picked is A, B and C respectively.
Let E be the event that a white ball is drawn.
We are supposed to find P(A /E), P(AJE), P(A,/E).
A\ P(AINE) _ Probability that bag Ais chosen and white ball is drawn
E )™ P(E) Probability that a bag is chosen at random and a white ball is drawn

P(Al).P(E/Al)
P(Al).P(E/A1)+P(AZ).P(E/A2)+P(A3).P(E/A3)

1 g
3a,+b Py ay

= ,pZ
1{ a a, az } PL+Pa+Ps @by

,k=1,2,3.

= + +
3la;+b; a,+b, az+b;

p(AJE)= — 12

. _ Py
Similarly, p(A JE) = =2
/ P PL+P2+P3

1+Po+P3

11. A
Sol.  The sample space is the collection of points (X, y) inthe x—y plane 1
satisfyingx>0,y>0andx+y<1(z=(1- (X +Y)).
Thus measure of the sample space is the area of the region ¢ =1/2. Q

The required event Ais the collection of points (X, y) in the sample —»X
space for which sum of any two numbers x, yand 1 — (X +y) is
greater thanthe thirdi.e.,, x +y>%, y<%and x <%.

Hence measure of the favorable region is S ,, given by Y

= [314)5 1

>
’

1/2 1
12.

Sol.  Let E; be the event that exactly ), out of n pass the examinations and let A be the event that a student
selected randomly pass the examination.

P(E, )ocA?
= P(E; )= k2 (kis proportionality constant)
SinceE,E,,E,, ..., E are mutually exclusive and exhaustive events.

= P(E) +P(E)+P(E)+...+P(E)=1
= O+k(1)2?+k(22+...+k(n)=1

Head Office : Andheri (: 26245223/09 : Borivali / Dadar / Thane / Chembur/ Nerul / Powai/ Mulund # 19



6

B RESeuxsy 0
- _n n Zxk_kn 3_3(n+1)
0) P(A)—%P(EA)P(A/EA)= kZ:lkk ﬁ_ﬁgik ~2(2n+1)
A
°(2)7( £

(i) P(%Jz P(.A) =[”(”2+1)]2

13.

Sol.  LetE, betheeventthat both Aand B speak the truth, E, be the event that both Aand B tell a lieand E be the
event that A and B agree in a certain statement. Let C be the event that A speaks the truth and D be the event
that B speaks the truth.

E,=CnDand E,=C'~nD'.P(E)=P(CnD)=P(C)P(D) = xy and
P(E,)=P(C'nD") =P (C') P(D') =(1-x) (1 -y)=1-Xx-y+Xxy

E
Now P (E—lj = probability that A and B will agree when both of them speak the truth= 1 and
E - . :
P [E_zj = probability that Aand B will agree when both of them tell a lie = 1.

E
Clearly, (glj be the event that the statement is true.

P(ijz P(E,).P(E/E)

E P(E,).P(E/E;,)+P(E,)P(E/E,)

xy.1 B Xy
xy.l+(1-x-y+xy).l 1-x-y+2xy’

14.
Sol. n(S)=36
Let E be the event of getting the sum of digits on the dice equal to 7, then n(E) =6.
6 1 nN_ . _5
P(E)— %Zgzp,then P(E ) =q= g

probability of not throwing the sum 7 in first mtrails = q™.

5 m
P(at leastone 7 inmthrows)=1-q™"=1- (5) .

5 m
According to the question 1— (6) >0.95
m
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= m{log;y5-1log;, 6} < log;o1-log;q 20
m>16.44
Hence, the least number of trails = 17.

15.

Sol.  Awins the series, if out of first n + r games Awins n games, 0 < r < n and wins the (n+r + 1)th game.

n

P(A) = (Z "”Cn-qr-p"]- p (wherep +q=1)
r=0

n+l .r

n
Similarly, P(®) = 2. (" Ca )-a" "
r=0

Now P(A) + P(B) = 1

n

N Z[qr.pn+l+qn+llpr:| n+rCn -1 )
r=0
1
Nowputp=q= >

n
1
from (i), Z(””Cn)-—zn+r =1,
r=0

16.

Sol.  Fromthe wavy curve method, given inequality is satisfied for x <20 or 30 < x <40.
Number of favourable outcomes =28

. oo 28 7
Required probability = 100~ 25"
17.
Sol.  Wehave
1+3p 1- 1-2p 11
- <1l = -, = i
< 3 ' o and > pe 3’5 . Further if the events
(say E,, E,and E,) are exclusive, then its necessary and sufficient condition is
P(E;UE, UE3)=P(E;)+P(E;)+P(E3) = P(EluEzuE3):—8_63p
8-3p 2 8
—<1 = - =
= 0<% pe[3 3]
Hence the required set is ¢.
18. [Ans.1/(n+1)]

Sol.  P(nonoccurrence of (A)) =1—(i+1)=i/(i +1).
P(non occurrence of any of events)
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19.

Sol.

20.

Sol.

21

Sol.

22.

Sol.

23.

36 -7 e

Let the number of marble be 2n (wheren is large)
an C4 % nC3><n Cz
2n C5 2n C5

Required probability = nlﬂl

i xn(n-1)(n-2)(n-3) n(n-1)(n-2) n(n-1 (5 ((2n-5)1)°

N0 41 3l 21 (2n1)

lim n® (n _1)3 (n _2)2 (n _3)((2n _5)!)2 x 5x5x4x3!
" 3121(2n1)’

_ lim 50.n*(n-1*(n-2)*(n-3) 50 _ 25
~noe(2n(2n-1)(2n-2)(2n-3)(2n-4))° 1024 512

P(BN(AUB))
P(AUB))
P(ANB) _P(A)-P(ANB)
T P(A)+P(B)-P(ANB) 0.7+0.6-0.5
0.7-05 1
08 4

P(B/AUB) =

Any element of A has four possibilities : element belongs to (i) both P, and P,

(i) neither P_nor P, (iii) P, but not to P, (iv) P, but not to P,. Thus n(S) = 4". For the favourable cases, we
choose one element in nways and this element has three choices as (i), (iii) and (iv), while the remaining n—
1 elements have one choice each, namely (ii).

Hence required probability = Z—: .

Let A betheevent of different birthdays. Each can have birthday in 365 ways, so N persons can have
their birthdays in 365N ways. Number of ways in which all have
different birthdays =°*P

Py, (365)

(365)"  (365)" (365-N)!"

P(A)=1-P(A)=1-
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Sol.

24.

Sol.

25.

Sol.

26.

Sol.

27.

Sol.

28.

Sol.

P(ENF) =P(E) P(F)=$ (D)

o[ 8) () )

N

= (1-P(E))(1-P(F))= (i)

Solving (i) and (ii), we get P(E) = %& P(F) = % ,as P(E) >P(F).

2
Let S be the sample space and let E be the required event, then n(S) = (52 Cz) . For the number of
elements in E, we first choose a card (which we want common) and then from the remaining cards (51 in
numbers) we choose two cards and distribute them among Aand B in 2! ways. Hence n (E) =*C_.>'C,.

21. Thus P(E) = 0

I. ThusP(E) = 663"

Let E be the event that a television chosen randomly is of standard quality. \We have to find
P(E/I).P(II)

PUVE)= B (E/).P(1)+P(E/N).P(II)

(9/10)(3/10)
~ (4/5)(7/10)+(9/10)(3/10)

=27/83

n(S) =*C, = Total number of ways
n(E) = *C, x °C, = Number of favourable ways

For at least 4 successes, required probability

o o2 el @ o s
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Sol. a)

i)

b) i)

EXERCISE 3

The probabilities that three men hit a target are, respectively, 0.3, 0.5 and 0.4. Each fires once at the target.
(As usual, assume that the three events that each hits the target are independent)

@ Find the probability that they all : (i) hit the target ; (ii) miss the target

(b) Find the probability that the target is hit : (i) at least once, (ii) exactly once.

(© If only one hits the target, what is the probability that it was the first man?

i) P(all hit the target)

=P(1* one hits it) x P(2" one hits it) x P(3" person hits it) (- all events are independent)
=0.3x0.4x0.5

=0.06

=6%

P(1% one misses the target)

= 1-P(he hits the target)

=1-0.3

=0.7

[
P(2™ one misses) =1-0.5
=0.5.
& P(3" one misses) =1-0.4
=0.6.

- P(all miss it) = P(1% misses) x P(2" misses) x P(3" misses)
(. they are independent events)
=0.7x0.5x0.6

=0.21

=21%
P(target is hit atleast once)
= 1-P(target is never hit)
= 1-P(all miss the target)

= 1-0.21 (from previous question)
=0.79.

(- Hitting the target at least once or never hitting it are mutually exclusive & exhaustive events)
P(target is hit exactly once)

= P(1% hits) x P(2" misses) x P(3" misses) + P(1% misses) x P(2™ hits) x P(3" misses)
+ P(1% misses) x P(2" misses) x P(3" hits)

=0.3x0.5%0.6+0.7x0.5x0.6+0.7x0.5x0.4

=0.090+0.210+0.140

=0.44

=44 %

Here, we use Bayes theorem of reverse probability.

Accordingly,

P(1% man hits / only 1 hits the target)

P(1st man hits) P(only 1 hits the target 1st man hits)
= P(only 1 hits the target)




~ 0.3x0.5x0.6

0.44
009 9
044 44
2
Sol.

s

Obviously (AU B) Is the shaded region.
A P(ANB)
Now, P(Ej_ P(E)

_1-P(AUB)
- 1-P(B)

[ - The shaded region is A ~ B, for which o B is the compliment ]

1-[P(A)+P(B)-P(ANB)]

0.10=
- 1-P(B)

1-[0.4+08-P(ANB)]
B 1-0.8
=0.1x02=P(ANB)-0.2

=0.10

=P(AnB)=0.22
~.P(AUB)=1-P(only A)
=1-[P(A)-P(ANB)]
=1-[0.4-0.22]
=0.82.

i) P[(AnB)U(ANB)]



Sol.

ANB AnB

The shaded region is [ An Aﬂ B)] from figure it is evident that
~P[(AnB)y( J )-2P(ANB)
=0.4+0.8-2x0.22
=0.2-0.44
=0.76.

P(target is destroyed)
= P(exactly 1 hits) x P(target is destroyed / exactly 1 hits)
+ P(exactly 2 hits) x P(target is destroyed / exactly 2 hits)
+ P(exactly 3 hits) x P(target is destroyed / exactly 3 hits)
P(exactly 1 hit)
= P(hit in 1% shot) x P(miss in 2™ shot) x P(miss in 3" shot)
+ P(miss in 1%t one) x P(hit in 2" shot) x P(miss in 3 shot)
+ P(miss in 1%%) x P(miss in 2") x P(hit in 3")
1 1 1 1 2 1 1 1 3 1
2 3 4 2 3 4 2 3 4 4

I, P(exactly 2 hits)
= P(1% hit) x P(2" hit) x P(3" miss) + P(1% hit) x P(2" miss) x P(3™ hit)
+ P(1% miss) x P(2" hit) x P(3" hit)
1,211,131 23 11
2 3 4 2 3 4 2 3 4 24
P(exactly 3 hit) = P(hit in 1% shot) x P(hit in 2" shot) x P(hit in 3" shot)
123 1
2 3 4 4
-, P(destroying the target)
1 1 11 7 1 «1




oco| o1

Sol.  The difference ranges from o (in case of equal nos.) to 5 (in case of 1 & 6).
- Aplayer wins if the scoresare 0 & 4 or 4 &0 or1 & 50r5&1or0&50r5&0.
For any player,

favorable out comes (: 6)

P(score is ‘0") = Total outcomes (6x6) (-~ 6 out comes on each die)

(1,1, (2,2 ... (6,6) are the 6 favorable outcomes)

_6 _1
36 6

. Favorable outcomes
P(scoreis 1) = 36

Favorable outcomes =(1,2),(2,3),(3,4),(4,5),(5,6) & the reverse of all these i.e. (2,10, (3,2) .....
=10 outcomes
. 10 5
- P(scoreis 1) = 36 18
Favorable outcomes

36
Favorable outcomes = (1,5) , (2,6) , (5,1) , (6,2) = 4 outcomes.

4.1
36 9

P(score is 4) =

- P(scoreis 4) =

P(score is 5) ,
Favorable outcomes = (1,6) , (6,1) = 2 outcomes.

1
. P(score is 5) 36 18
P(a player wins)
= P(1* player scores 0 & 2" scores 4) + P(1% score 4 & 2" scores 0)
+ P(1% score 1 & 2™ score 5) + P(1 scores 5 & 2™ scores1)

+ P(1 scores 0 & 2" scores 5) + P(1% scores 5 & 2™ scores 0)

1111 5 1 1 5 1 1 11
=X+ —X— F—X—F+—X—F+—X—+—X—-

6 9 9 6 18 18 18 18 6 18 18 6

1 5 1
=—+—t—

27 162 54
_14_7
162 81
. P(neither player wins) = 1-P(either player wins) (. draw is hot possible)
1oL

81



Sol.

Sol.

TPT. P(H/S) isindependent of a P(H/S)=

Now, note that,
P(S/H)+P(S/H)=1
P(S/H)=1-(1-a)=a.

. B Bayes thm.on revers probability.

. P(S/H)xP(H)
P(R1S)= P(S/H)xP(H)+P(S/H)xP(H)

_ ax(l-a)
ax(l-a)+(1-a)xa

which is free of a.

P(low cloud ceiling) =100

k
. =1——.
. P(favourable weather) 100

P(safe landing)

= P(favorable weather) x P(safe landing / favorable weather)
+P(low cloud ceiling) x P(blind landing instruments working proparly)
x P(safe landing / proper functioning of blind landing instruments)
+ P(low cloud ceiling) x P(bilnd landing instruments fail)
x P(safe landing / failing of blind landing instuments)

100 100 100

Here, we use Bayes theorem of reverse probability :
P(pilot used blind landing instrument / Plane landed safely)

=£100_ijF’l+LxPxF’l+L(l— P)P,

P (pilot used blind land. instru.)x P (plane landed safly / he used it)
{P(pilot used blind landing instru.)x P (plane landed safly / he used blind landing instru.)

+ P (pilot did not used blind landing instru.)x P(plane laned safly / he did not use it)



k

—1OO[P|31+(1—P)P2] |
k k
ﬁ[PP”(l_ P)PZJ’L(l_loo)P

1

Sol.  Let the candidate be allowed n chances.
P(answering correctly)
= P(answering correctly in 1% chances) + P(answering worngly in 1% & correctly in 2" chance)
+ . + P(answering wrongly in 1% (n-1) chances but correctly in n'" chance)
Now,total no.of ways of answering the quation ;
eh may tick any option or may not tick it, therefore 2 ways to go about avrey option.

(25 —1) ways, subtracting 1 for the case when no option is selected.

-, 31 total ways.
Now, there is only one combination.
which corresponds to the correct answer — only 1 way of answering correctly correspond to wrong

answer.
. P(answering correclty in 1% chance)
_1
31

P(correct answer only in 2" chance)

_ (0 1)1,
31 30) 31
. conditJi’onaI probability of

P[mrgg%ﬁ;rfgger] correct ans. in 2"chance

I” P(correct answer only in 3 chance)

_[@j[ﬁjxi_i.
31){30) 29 31
. P(correctly answer only in 4" chance)

=— X
31 30 (32-4) 31

. P(answering correclty)

1 1 .
=—+—---ntimes

31 31

n_1
=—>=

31 3
:n2%=10.33

=n=11 (an integer).



8

Sol. a) The first person to be asked may be randomly selected in n ways ; of which (n-2) are favorable ways in

b)

Sol.

which all except the 2 people knowing the answer are selected.

I, the second person may be selected in a total of 9n-1) ways.

(- the 1 person already asked cannot be re-selected) ; of which (n-3) are favorable ones.

I, the 3 & 4" people may be selected in (n-2) & (n-3) ways respectively, of which (n-4) & (n-5) ways
ways are respectively favorable.

. P(1% 4 do not know the answer)

(n—Z)X(n—S ><(n—4)><(n—5)

n n-1) (n-2) (n-3)

(n—4)(n-5)

n(n-1)
If we continue similarly so that the 1% (r-1) people do not know the answer , then we have,
P(1% (r-1) poeple do not know the answer)

Lt e
(n—r+1)(n-r)

n(n-1)
we multiply this by the conditional probability that the 4" personknows the answer. Now total ways of

selecting the r™" person is (n —(r —1)),'.' (r —1) people have alrady been tested.
of these, only 2 ways of favorable in which , either of the 2 people knowing the answer are selected.
- P(r'" person i the 1% one to know the answer)
(n—r+1)(n—r)>< 2
n(n-1) (n—r+1)

For head to appear twice, obvioulsy the forst time, a head should appear, after which the same coin is
tossed again & head should appear in this 2™ toss also.
- If a 2 headed coin is selected. a head is sure to appear. followed by another one.
. P(head appears twice)
= P(two-headed coin is selected) x 1 + P(head coin is selected) x P(head appears in 1% throw)
x P(head appears in 2" throw)

1 2
P(2 headed coin is selected) = 3 & P(fair coin is selected) = §]

1
. i ==xl+—x=x=
. P(head appears twice) 3 3 >



i)  The same coin is tossed twice
< a head appears in 1t throw.
Let,
A : event that head appears in 1% throw.
B : event that the 2 headed coin is selected.
C : event that fair coin is selected.
By bayes theorem.

) P(B)xP(A/B)
P(B/A)= P(A/B)xP(B)+P(A/C)xP(C)

2
iii) For tail to appear, a fair coin should be 1% tossed with proabbility 3on which tail
. o]
should appear with probability 5

1
Now, one of the 2 remaining coins is selected. The selection of fair coin, with probability = 5

Favorurs our event.Thereby a tail should occur on this coin.

1
with probability = 5

. P(tail appears twice) is a
product of all these abv. mentioned probabilities, - all events shouldoccur simultaneously.

. ) 2 1 1 1
. P(tail appears twice) = [Ej X [Ej X (Ej X (Ej

1

12

10
Sol.  Let us say, that we observe the highway for a very long time, in which we notice 3n is a very large
number. 1 to 30 trucks stops at the pump.

3n

. During our observation piriod, 30

trucks stops at the the petrol pump.

tof2 nx
-.outo n cars, 50



will stop at the petrol pump.
To find the probaility that the vehicle stopped at the petrol pump is a car :
the total no. of possibilities, i.e. total no.of vehicles ,stopping at the pump.over a long time

~(3n 4n
is| oAt er |-
30 50
S . . 4n
of these, the favorable possibilities, i.e. of the vehicle being a car. are only 50

. P(the vehicle stopped is a car)

1

Sol. LetA',B’,C, bethe eventsthat a radioset choosen at random, is manufactured from A,B,C respectively.

18 20 12
~P(AY)Y==—,P(B")=—,P(C")==-
(A)=5g'P(B)=5:P(C)=F;
Let E be the event that a radio set chosen at random is of excelent quality.
- As given,
P(E/A")=0.9,
P(E/C")=0.9,

P(E/B')=0.6.

To find :

P(B’/E),

which can be done quite simoly, by Bayes theorem ; as;

P(BYE)- P(E/B")xP(B")
P(E/B")xP(B")+P(E/A")xP(A")+P(E/C")xP(C")

QGXEQ

- 50

O.6><@+0.9><E+0.9><E
50 50

50

_ 12 _12_ 4
12+16.2+10.8 39 13
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Sol.

Red box : 5 balls

contains 0-5 green balls.
Green box : 9 balls.

cantains 1-6 red balls.
Total no.of ways of filling the boxes.

Select 5 from the 14 balls in *C, ways. Put them in the red box. Put the remaining balls in the green box

in only 1 ways.
Now, let us look for the total no.of favorable ways.

s G . Rballsin Rballsin (Rballsin
No. R box R box G box G box)J_r
(G balls in

R box)

0 5 1 1

1 4 2 3

This table is prepared easily, by 1* filling the 1% column, then the others, by considering the fact that
total no.of balls in red box is 5 & that total no.of red balls is 6.
. Only the 1% row (Sum = 1) & 5" row (Sum = 9) are fovarable ones.

No. of ways , satisfying 1% row : select 5 red balls from 6 in °C, ways. select 0 form 8 green balls in
’C, ways. & put all remaining balls in green box.
- °C,x°C, =6 ways.
No.of ways satisfying the 5™ row, sekec 1 frim 6 red ballsin °C, ways. select 4 from 8 green balls in
’C, ways.& put them in red box; put the remaining balls in green box.
-. No.of ways ="°C, x°C,
-.No.of favorabel cases =6+ °C, x°C,

=6x71
As seen earlier total cases ="C,.

10
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Sol.

6x71

14C

. P(the sumis not prime) =
5

213
1001

Let us first try to simplify the equation.
log, (x+y)—log, x+log, y+1=0

=log, (x+y)—log, xy =-1

X+Yy
— log, Xy ]=—1 (-loga+logh =logab)
xy 3
1 1 1
4= =Z.
X y 3

By inspection, (or trial & error)

(x,y)=(6,6) or (4,12) or (12,4).

Total no. of ways : The 1% card can be chosen in 52 ways, & the 2™ one, can be subsequently chosen in
51 ways.

~.51x52 ways.

Favorable ways : For (x, y) = (6,6), Select 1% card. a 6 from any of the 4 units in 4 ways.
Next, select the 2™ one a 6 from the remaining 3 suits in 3 ways.
S 4x3=12 ways.

(x,y)=(12,4)
Select x - a queen from any of the 4 suits in 4 ways & y - a 4 from any of the 4 suits in 4 ways.
Thereby, v ways.
Also, for (x,y)=(12,4).
Select X & y in 4 ways each.
-. 16 move ways.
. Total favorable ways =12 +16416 = 44.
- P(x & y satisfy the equation)
44
~ 52x51

_ 1
663

11
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_a~  3n(3n-1)
Sol. a) Choose any 2 nos. from{1,2,..3n} in "'C, T ways.
Now, x*—y*=(x+y)(x—Yy) should be divisible by 3. now, consider :
a b c
1 2 3
4 5 6
7 8 9
1 12

b)

0 11
Letusall thenos. 1,4,7,.... of type ‘a’ : Which are of the from 3k +1 k e w, 2,5,8,... of type b, of from
3k+2 kew & 3,6,9,.... oftype c, of from 3k, k e N, For any 2 nos. of the same type the difference
is a multiple of 3: - x* —y? is divisible by 3.

Also, if 1 no. is of the type a, & another of type b, them the sum is a multiple of 3, as.
(3m+1)+(3n+2)=3(m+n+1).

-.x* —y? is divisible by 3.

n(n-1
. Favorable cases : Select any 2 nos. of type a, which has in all n nos. in "C, ways= ( 5 )
n(n-1
IV, for type b & type c, ( 5 )

cases each.

OR select 1 no. of type a in n ways & another one of type b, again in n ways. So that nxn =n? cases.

3x(n)(n-1)+n? ‘
2

- Total favorable cases =

. P(x? - y? is divisible by 3)

%n(n—1)+n2
- 2n(3n-1)
2

3
2V (g

g(3n_1) 3(3n-1)

Case | : If x is odd. y is even (or x is even, y is odd) obviously, x* + y* = odd.

- Xisodd = x* isodd & yiseven = y® iseven. - x*+y®is
obviously not divisible by 8.
Case Il : x,y both even

Let x=2n,y=2m.

12



1)

2)

Xty = (2n)3 +(2m)3

= 8(m2 + nz), divisible by 8 in all such cases.

Case Il : x odd, y odd.
consider 4 types of odd nos. of the from :

8k +1,8k + 3,8k +5,8k + 7.

(8k +1)’ =8k +3.8%k* +3.8k +1,

leaves remainder = 1, when divided by 8.
[l

(8k +3)’ =8°k* +3.8°k? -3+3.8k.3* + 27,
=8%k® +3.8°k>.3+3.8k.3° +3.8+3

(writing 27 as 3.8+3)
Leaves remainder 3 when divide by 8.

(8k +5)° =8%k* +3.8°k?-5+3.8k.5° +125.

Leaves remainder 5 on dividing by 8.

(8k +7)" =8°k*+3.82k%.7+3.8k.72 + 343,

Leaves remeainder 7 on dividing by 8.

~. When x,y are of form (8k +1) & (8k+7), x* + y* is dividible by 8
(- remainders are 1 & 7, which odd up to make a multiple of 8)

|IIY, if x,y are of form (8k +3) & (8k+5), x*+y* is divisible by 8.
. Consider whole nos. {0,1,2,....8n},

we will find probability for 1% (8n +1) whole nos. & tyhen let n —» oo.

(8n+1)(8n)

. Total cases : Select any 2 out of 8n+1 whole nos. in 8”*1C2 ways = >

ways.

Favorable cases :
Select any 2 even nos. out of the 4n+1 Evevn nos. (inluding 0) in 4”*1C2 ways ; which will favour our

event as x° + y* will be divisible by 8.
From odd nos :

Observe that there are n nos. of the from (8k +1). n nos. of the from (8k +3) & no nos. of the from

(8k+5) & (8k+7), each.

. Select any one ono. of the from (8k +1) & simultaneously, 1 no. of from (8k +7), in "C, ways each.
-. Nolof seections ="C, x"C, = p2,

In other cases,

Select any one no.of from (8k + 3) in n ways & simultaneously select 1 no.of the from (8k + 5) ,

also in n ways.
. No. of selections — nxn = n2.
-, Total favorable cases
13



=*C,+n’+n’
=(4n +1)4—2n+ 2n®

=2n(4n+1)+2n’
=2n(5n+1).

- P(x®+y?® is divisible by 5)
_2n(5n+1)

8n+1C
2

_2n(5n+1)
~ (8n+1)4n

_ (5n+1)
2(8n+1)

we have to find this probability as n — o

_(5n+1)
- probability = 15 5775

. n
=
2(8+j

n

5

16

15
Sol.  Let us find the probability that the animal escapes,since it is simplest to find.
P(animal escapes) , is simply, the probability that the hunter misses each shot.

2
. . a
P(hunter misses a shot at distancer) = 1—7

. P(animal escapes)

P(hunter misses when r = 2a)

x P(hunter misses when r = 3a)

x ... x P(hunter misses when r = na)

{-arl-drHw
(2a) (3a) (na)




16
Sol.

-, many terms will cancel out :
314253  (n+1)(n-1)

22 32 42 nZ
1 (n+1)
2 n

--each 2 in denominator cancels with an r in numerator of previous term & another r in numerator of
next term.

| n+1 .
- only —— remains.
coonly on

(il _n+l
. P(animal escapes) on
n+1
- P(hunter succeeds) =1-——
2n
_n-1
~2n

n-1

. odds in favour of hunter =5 —(n-1)

n-1
n+1’
-.0dds against hunter =n+1:n-1

a

[ Note : If probability of E=—, odds in favour of E are :

b

E, : both H & T are present in n tosses.

a . b-a
boa & odds against ot are T]

The compliment of this event is that either H or T is absent, i.e. the n tosses comprise of all heads or of

all tails.
. P(E)) = 1-[P(all heads) + P(all tails)]

<)

T
E, : atmost 1 h occurs

=1

— either no H occurs or just 1 H occurs.

P(no H occurs) = P(all tails)

15



0

P(exactly 1 H) ="C [1]“-—
(exactly 1 H) 1| 5 >

2
. P(E,) = P(no H) + P(exactly 1 H)

O

1 n
= n.[—] » by binomial probabillity distribution.

P(E,NE,):
E,:;TT..T O E:TT..T
Thtmes o
E, diose not In this case
occur here E, also occur

-.P(E,NE,)=P(Exactly 1 H)

:ncl 1 :Ln
2 2

Now, for E, & E, to be independent the necessary & sufficient condition is that
P(Elm Ez) = P(El)>< P(EZ)

i.e. 2_nn = [1—%}{%]” (n+1)

2" -1
(zn—l)(n +1)
:n(Z”’l):(n +1)(2"’1—1)
=n2"=n2"t+2"-n-1
= 2"t =n+1.
By observation ,n =3 is a solution.

Also, it is the only solution
-+ L.H.S increases faster than R.H.S , on increasing.

=>nN=

17
Sol.  P(anarticle fromthe new lot is defective)
=P(this article comes originally from first lot) x P(it is defective/ it comes from 1% lot)
+ P(it comes originally from 2™ lot) x P(it is defective / it comes from 2™ |ot)

P(the article comes from 1% lot)



K
CK+L
P(it is defective/ it comes from 1% lot)

N
(- out of N articles of 1% lot, n are defective).
I, P(the article comes from 2™ lot)
L

KL
& P(it is defective / it comes from 2™ lot)

m

i
- P(the article is defective)
__ K on, L om
" K+L N K+L M
_ KnM +LmN
MN (K +L)

18.

Sol A//B//
/TN

A'~B" is the shaded region P(A'nB')=1-P(AUB)

=1-[y+x)

P((AnB)n(AUB)) P(ANB)
P(ANB|ANB)= ( P(AUB) )_P(AUB) :x+y

19.
ey Y
P(x=5)="C, 6)

P(x=6)="C, 6)

Theseare in A.P.



20.

Sol

21.

Sol

—=2."C, = "C, + "C,.
Y n(n-1)(n-2)(n-3)(n-4)

5!
_ n(n-1)(n-2)(n-3)(n-4)(n-5) s n(n-1)(n-2)(n-3)
6! 41
. 2(n-4) _ (n—4)(n—5)+1
5 30

=12n—-48=n°-9n+20+30
=n’-21In+98=0

n=7or 14.

n>7, ..n=14.

Total no.of out comes =9!
The no.should be divisible be 4 & by 9 to be divisible by 36.

It is divisible by 9, - the sum of digits = 45 is divisible by 9 ( the divisibility test of 9).
To be div. 4, the last 2 digits should be divisible by 4.

. Forourable outcomes 2
(1,3,5(7,9) last digit
. No.of cases =5x 7!
I for last digit 6 no. of cases =5x7!
/— “a
2,6,8
No.of cases =3x7!

[II¥ last digit 8 , no of cases =3x 7!

Probability that th ic div. b _ 2x5x T4+ 2x3x7! 16 _g
.. Propaotlity tha € Nno. IS aiv. by 91 8x9 9

P (white ball in=P (black in 1t & whitein pnd) + P (white in 1% & white in pnd)
n 2n 2n (2n-1)

2(2n-1) 6n-2+12n-6 _ 18n-8

"9 3(30-1)  9(31-1)  9(3n-1)

18



22.
Sol

23.

Sol

P(Awins) =P (Awins in 1stthrow) + P (A.B. & C lose in 1 throw & A wins in 2™ throw)

1 5551 (51
=t ———.— +| — _ ..
6 6666 (6)\6

:%%{1+(§] }
-2P(A)
536 30
"6 91 o1
P(C)=1-P(A)-P(B)
25
o1

. Proportion of the probabilities of their victores =36:30:25

For real roots, p2 > 4¢
b® > 4c
~c=1b=234,5,6
c=2,b=3,4,56
c=3,b=4,56
c=4,b=4,56
c=5b=5,6

c=6,b=5,6
- No.of favorable out comes = 19.
No.of total outcomes =6x6 = 36.

19
. Required probability = 36

19



24.

Sol i) P(Atleastoneevent)=1 —P(noeven)= 1—P(Al NA, )

i)

25

Sol i)

26.

Sol

: AlA2 are independent

.'.P(A; AA, m)

:P(A;)-P(A;)....
=(1-P)"

- P(Atleast 1 event) =1-(1-P)"

P ( Atleast m events occur )
= P(exactly moccur) + P (exactly m+1 occur)

="C,. P"(1-P)""+"C,, P™(1-p)"" -+ "C, P"

P( exactly m events occur) ="C_. P" (1— P)”’m

Total outcomes : Each person has 3 options to get down.
-, Total outcomes =3x3=09.
Favourable outcomes : 1% person has 3 options the second has, correspondingly only 2 options.

6 2
. Favourable outcomes =3x2=6. . Probability required = 53
Total outcomes = 9 as before fav. outcomes only 1 person gets down at 1% floor - 2" person has 2
option : 2" or 3" floor.

.2 cases |||V, 2 cases in 2" person gets down at 1% floor.

4
- Fav. outcomes =4. - Probability = 9

No.of subsets (total ) — 25 — 32

. Total outcomes = 32«32 = 21°,
Favourable outcomes :

i) Both null sets @)
i) Both signleton sets : 5x5=25
i)  Both have 2 elements : (SCZ)Z =100

i)  Bothhave3elements: (SCS)Z =100

V) Both having 4 elements : (°c, )Z =25

vi) Both having 5 elements : 1
. Total no.of favourable outcomes = 252.

20



. 252
. Probability =50

27.
Sol X, =X
Let x be the smaller part.
1
SLO<X<—
2
¢ Interval of length when x > L
-, Probability that X > = = 3
3 total interval of length of x
t_£
-2 3 1
= é = g
2
28.

Sol  Total no.of outcomes —10*
Let us count no.of nos. with no.8

Each digit can be filled in 9 ways from 0-9. excluding 8.
0 in the thousands place will give a 3 digit no. & so on.

- No.of such has =9x9x9x9-1+1 where 1 is subtracted for the no. 0000, & 1 is also added for 10*
. Required probability
=1-P(no 8 occurs)

4 4
=1_£L_:1_(£1j
10* 10

29.

Sol  Total outcomes : "C,
Favourable outcomes =wxr .

. _wr 1
. Probability that "c. 2

2

They have diff. colours

N w1
n(n-1) 4

4wr =n*—n

=(w+r)’=n

=n=w?+r’-2wr

:>n=(w—r)2

21



30.

Sol

31.

Sol

32.

Sol

Now, |w—r|= aninteger.
=N is an integer square.

: k
P (hit) = d = distance of the fox from hunter.

F )

1k
P(100)= 21002

= k =5000

- P(150m)=—20__2
150x150 9
_ 5000 1
©200x200 8
. P(successful hit) =P (hit at 100 m) + P ( miss at 100 & hit at 150 ) + P ( miss at 100,150 & hit at
200)

P(200m)

P (he calls right person)
= P (‘he calls the right person 1% time ) + P ( he calls wrong person 1% but thereafter calls right person ).

— only 1 correct no.

P (right person 1% time ) = =
( gntp ) @—»no.ofways of choosing last digit

P (wrong person 1% time, but right next time ) =——'—

( -+ After once dialing the wrong last digit, he won 7 dial it again - only 9 possible cases, from which
only 1 is correct)

- 1 91 1
. Probability =E+1—-§=g.

P ( B draws a bigger no. than A)
=P ( Adraws a bigger no. than B ) ( obviously )
=P say.
-. P (Adraws a bigger no. ) + P ( B draws a bigger no. ) + P ( they draw equal nos. ) = 1
-. 2P =1-P (equal nos.)
1- 100
100x100

1 99
= —X—-
2 100

22



33.

Sol

34.

Sol

99
200

OR
Meth. 11

Total outcomes : 100x100 = 1002

Favourable outcomes ='C,
( Select any 2 nos. from 100, & the bigger no. is choosen by B )

C, 100.99 99

- Probability =70 00 ~ 2.100.100 _ 200

3m 2"

Remainder 3t 32 3 3
when divided 3 4 2 1
by 5

. This pattern continues, for 3° 3°.....
. The remainders should be {3,2} or {1,4} with {3™, 3"}.
- Total outcomes =100x100.
Favourable outcomes : for the pair (3,2)
outcomes =100x100. = 25x 25+ 25x 25

e

When remainder
with n=2 & n=3 Remainder with m=3 & n=2
II¥ for (1,4) pair, outcomes — 252 x 2.

4x25x 25

~. Probability = 100x100

Total outcomes : no.of ways of arranging 2n different things inarow = (2n)!

Favourable outcomes :

Starting with white : (n!)x(n!)

Because, arrange all white balls in n! ways & black ones in n! ways & then keep them as white black

white.....
in one way.

- No.of cases =(n!)2

|II¥ with balck first, (n!)” cases.

23



35.
Sol

36.

Sol

(n1)’ x2
. REQ. probability = (2n)!

P ( B bags move ducks than A)
=P (B bags 51 & Abags 0 or1or2 mor... 50 ducks ) + P ( B bags 50 & A bags 0-49 ducks )

51 50 50 50
= (%} K%) + Socl(%j +%C, [%j +...+%C,, (%j }
1 51 1 50 1 50 1 50
+1C, | = | °C = | +..470Cy| =

(S |(&) a3 (3]

101
- 6) [1+%C,.. 0 Cyy +%1Cyy + *1Cp.¥C, + Cqy. ¥C,n.t ¥1C5, MC, |

P (é) _ P(AnB)
B P(B)
. P (1 throw is sufficient / 1 didnot appear )

P ( 1 throw is sufficient & 1 did not appear )
P ( 1 did not appear)

P ( 2 throws sufficient / 1 didn’t appear in 1% 2 throws )

P (2 throws sufficient) (1 did not appear)
P(1 did not appear in 1 2 throws )

41

_66_4.
55 25
6 6

. P (atleast 3 through necessry / | did not appear )
=1— (P (2 throww sufficient ) + P ( 1 throw sufficient ) )

1 416
5 25 25

24



37.
Sol  Consider a box containing w white & b black balls such thatw+b=n.
Let an experiment consist of : removing the balls one by one without replacement until a white ball
comes out.
. P ( white ball comes out )
=P (black at 1*tdraw ) + P ( black at 1% & white at 2" draw )

bw | b(b-1)w b(b-1)(b-2)..1.w

n n(n-1) n(n-1)(n-2)  n(n-1)(n-2)...(n-b+1)(n—b)

Now, a white ball has to ultimately comes out
. P (‘white ball comes out )

—1—ﬂ+b—w...
T n n(n-1)

n-w (n-w)(n-w-1) (n—-w)...2.1.

T )-2) D (welw W

38.
Sol P (evensixes) =P (0sixes)+P (2sixes)+P (4sixes) ...

g (5

Consider :

39.
Show that the conditional probability of choosing the integer 2, given that an even integer is chosen, is
log 2
nlog2 + log(n!)"
Sol P (choosing k) = clogk , say.
P (choosing 1) + P (choosing2) +.... + P (choosing 2n) =1
~.clogl+clog2---+clog2n=1

—=clog2nl=1
25



40.

Sol i)

i)

41.
Sol

1
=>C=————
log(2n!)
P ( choosing 2 / an even intger is chosen )

_ P ((2 choosen) ~(even integer choosen))

P ( even integer choosen)

1
————xlog2
Iog(2n)!>< o

xlog 2+

1 1 qa
log(2n!) log(2n!) C

B log2
log2.4.6.8...2n

_ log2
log2" (n!)

3 log2
nlog2+log(n!)

5 7
P (Iiswhite, the other black) =55
2
3x2 35
1211 66

P (I white, I black ) = P ( 1%t white, 2" black ) + P ( 1% black , 2" white )
5 7 7 5 35

s 1. T 5
12 12 12 12
35

72

P (A, Bare not neighbours)
=1- P (A, Bareneightbours)

Total outcomes =(n—1)!

Favourable ones = (n—2)!x 2!
(‘tie up A & B together , & also permut them internally in 2! ways )

2—(n-2)!
- Required probability =1 (n-1)!

26



42.

Sol

Total outcomes =°"C
Favorable ones

3.

Consider non-negative non-equal integral solution of :

Total integral splution =°""*C,

(6n+2)(6n+1)
2

Subtract all solution, when
X=X [ =X X =X X =X, =X
For X, =X, =X, (2n,2n,2n)=1solution
For x, =X, # X,,
2% + X, =6n.
x, ={0,1....3n } —{2n} = (3n) Solution.

IV for x, =%, #X & X =X, # X, ,3n solution each.
. No. of favourable solution
=(3n+1)(6n+1)—(9n+1)
=18n°
But each solution repeats 3! times

2

- No.of solution =

=3n?
3n?

. Probability ~6C.
3

3n> 6
6n (6n —1)(6n - 2)

3n
2(3n-1)(6n-1)"

X, + X, + X = 6N.

27



43.
[Sol.

Aliter:

44,

[Sol.

n(S) =120

forn(A)

(@) upupupup5 ‘C,
(strictly increased)

(b) upupup5d 203

(© upup5dd 4C2

(d) up5ddd C,

(e) 5dddd *C,
(strictly decreased)

) d 1 up upup 203

(9) dd1lupup 4C2

(h) dddlup C,

(i) dddd1l *C,

(strictly decreasing)
Hence n(A) = 2 (*C, +%C, + 4C, +*C, + %C,) = 30

1

Hence p= 0 = 1
eNCer=120"1

= p+g=5Ans.

n(A)=2-(°C,) +2(°C,) (think!)

=10+20=30

For each selection of one ball or two balls out of five, there will be two favourable ways. ]

N K white
< (N = K) black balls

K N-K K N-K
Given Cz,:,rc C2= ClN S
2 C,
K(K-1)+(N-K) (N-K-1)=2K (N -K)
K2 - K+ N2+ K2-2NK - N + K = 2NK - 2K?
4K? - 4ANK + (N2=N) =0

_AN£16N2-16(N2-N) _ 4N+4JN _ N+4/N o N-VN

k r
8 8 2 2
Hence N must be a perfect square
= N=196 [As N e (180, 220)]
196+14
= =1050r91

2 196
as k>N-K = 2K>N = K>7 = K>098
Hence K =105 and N = 196
. N+K=301Ans]

28



45,

[Sol.

46.
[Sol.

1
Let B, : pack Awas selected = P(B)) =~ ; PackA 4a€s . 48 cards in 12 different denominations
3 ace
1 3 kings
B, : pack B was selected = P(B,) = 5 Pack B% 48 cards 3 queen
A KQJ 3 jack

36 other cards
A : two cards drawn all of same rank.
NowA=(AnB,)+(AnB,)
P(A)=P(ANB,) +P(AnB,) =P(B,)P(A/B,) + P(B,)P(A/B,)
12 4

1 2
P(A/B,) = 25~
(A/B,) 48C2
B B
901'4cz+401'3cz . i
P(A/B,) = 48C2
A
_P(ANBy) P(B,)P(A/B))
PB/A)="pa) = P(B)P(A/B,)+P(B,)P(A/B,)

) ¢y *Cy . 12)(6) 12
T 2¢,.4c,+ 9%, “C,+%C3C, T (12)(6)+(9)(6)+(4)@) T 23

m+n=35 Ans.]

By symmetry the probability of more wins than losses equals the probability of more losses than wins. \We calculate
the probability of the same number of wins and losses.
P (L) =P(W)=P(D)=1/3

1
Case-I: Probability of nowins and no losses=P(DDDDDD) = 3
: - . 68 1 30
Case-ll: Probability of 1 win, 1 loss and 4 draws =P(W LD DD D) = a 3—6 = 3—6
- : 68 1 90
Case-l1Il: Probability of 2 wins, 2 losses and 2 draws =P(WW LLDD) = m?e = 3—6
" : °c, 20
Case-IV: Probability of 3 wins and 3 losses =P(WWWLLL)= —5= = 5.
3 3
H bability of th ber of wi | _ (1+30+90+20) 141 47
ence probability of the same number of wins or losses = 729 =229 = 243"
Hence probability more wins than losses = probability more losses than wins
1 47 1/196 98

Sl B L [ [N _
2[ 243} 2[243} a3 = Ptd=341Ans]
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47.
is the probability that two more balls drawn, one from each bag are both green, findn e N.

[Ans. 16]
3R R
[Sol. P < : P <
ENTE! 2 N3G
A : two balls drawn, one from each purse, found to be both green. [B: /A B,
B, : R ball transferred from P, to P,
B, : G ball transferred from P, to P, B, B,
B, : R ball transferred from P, to P,
B, : G ball transferred from P, to P,
gy 2323 ppy L1
(1)'248(2)248
gyl 1. oo 133
B)=%2278 B)=227%
l 3 1 2R 2R
PAB)=3575 Py 1G ’ P 3G
3R R
P(A/B,) = 0 <] g P
13 1 4R OR
PAB)= 535 P1<1G ’ P, <36
2 2 4 1R
_c.c_= 3R
31
PB,/A) P(B,)-P(A/B,) P 3/ 40
— = = 8 5 = ——— =
= P(B,)-P(A/B)+............ 31 1_ 11 3 4 8/40
— 0+ = —
85 8 85 815
_ 8
T 40
1 11 3 4
g 85 1 815 _4
PB/A_— - = = PB/A_7=—
B./A) =520 700 PB:IA) =557 5 i PB A =0 =g
E, E; E.,
note that only in the last case two more green balls one from each
purse can be drawn
P(E) = P(ENE,)
Ey E, E,
=PE) - P 4)'842‘16 £, [

Hence final answer is 16 Ans. ]



48.

[Sol.
Q) A : both have the same date of birth
1 1 1 1 . 1
=—— ——t————+...... 365times= ——
P(A) = 365365 " 365 365 365 "

(i) B : at least 2 in a group of 3 will have the same birthday
P(B) =1 - P (all 3 have different birthday )
364 363 364x363

Sl-1% 65365 T 1 (@emz A

49.

[Sol. A: coin drawn found to be rupee [Ans.

B,: OR + n other

B,: 1R + (n - 1) other 1
I:32: 2R + (n - 2) other P(B) = il
B,:nR +0 other

P(ANB,) P(B)-P(A/B))

A 7 e 7 B
n

marble G

/4R from A
1/
112 B
2"d drawn from
B orC R
1/3 C

1/4

x

Q

C)

1/3
2“ marble R

12/R drawn from B NG 14
R
50. [SOI Bag 13 A
1/2 G
Z“d drawn from 3/4
A or C 3/4
1/4

2/3. R

1/3

2n marble

3/4 /R drawn from C
1/3>G /4R
12 A
2“d drawn from 3/4
A orB %

172

Let E : second drawn marble is green.



1
4

3
+7.
8

3
4

1
+7
2

[

1. 3 1(1 1
—l+— = =+=|r+
{4 4 22 4

2 1
7+7
3 2

96

_24+27+56+39}

M

31 15
7.7_’_7.7
43 84

171467 1
T 319 | 3

J-
i

1

3

|

1

4

9 7 13
et —t+—
32 12 32

LCIN
= 144 A

1j2 1(3 1 31 11(3 1
e o B e B e i
213 24 4 43 424 2

|
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