MATHS FOR JEE MAIN & ADVANCED

HINTS & SOLUTIONS

EXERCISE - 1 21 321
Single Choice P(last drawn ball is white) = gz +(2) (gzgj +
2. There are 6 possible arrangements ofa, b, c and only one 3221 1 1 3 6
of them is in alphabetical order. 5432) 10 i 5 * 10 10
] °C,(fora,b,c):3! 1
Alternatively - a % a b
) 7. c d‘ =ad—-bc<0
3. Let the roots of the quadratic equation be o, 8 P(E) — when determinant value is negative
1 2 2
After squaring o, 3 2 d b c
ofp=(apy = op(ap-1)=0 0|0 | 1|1
= opf=0 .. @ 0 1 1 1
= of=1 . (ii) 1 0 1 1
2L R2= 3 13
Now o +p*=a+p Probability will be — 1 -+ = 1

(a+B)—2ap=(a+p)

= (0€+[3)2—(a+[3)—2a3:0 8. P(H)=p; P(T)=1-p

A wins if A throws a Tail before B tosses a Head

(@t B)i(a+P)-13=0 (- ap=0) P(A)=P(T or HTT or HTHTT or .....)
atp=0..03) [HTT = A throws Head and B throws Tail and again A
a+p=1..(4) throws a Tail]
i 1-p 1
solving (1) & (3) . ng - 1—p+p2:2—2p
a=0,=0
= p>+p-1=0
solving (1) & (4)
“1+1+4  5-1
o(l-)=0 = a=0,1 = p= =
2 2
= B=1,0
10. Determinant=ad —bc
solving (2) & (4) . )
probability that randomly chosen product (xy) will be
LI odd  =P(both odd) = p?
o

Probability (xy) is even = 1 — p?
—at+1=0

(o, B) € (0, @)
Hence sample space — (0, 0) (1, 1) (0, 1) (o, ®?)

Now (ad —bc) is even

= both odd or both even = p* + (1 — p?)?

1
P Hence p*+(1-p?)?= >
P(A)= = = —
4 2 1 1
put p*=t; t2+(1—t)2:E = 2t2—2t+E:0
<WW — 42 4t+1-0
6.\ RRR | X
t-1)%=0 = t=7; pzzz;
=W Wor g or R
WRW PRRYW 1

RWRW Hence p= ﬁ
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PROBABILITY

13.

14.

18.

19.

letters Digits

[
26x26x1 10x10x 1
P(A U B)=P(A)+P(B)-P(A N B)

26x26x1 10x10x1 26x26x1 10x10x1

@6 10y 26y 10y’
11 1 7

=—+ =—
26 10 260 52

We have P(AUB)=P(A)+P(B)-P(AnB)

g71+PB 1PB *l+lPB
=5 “PB)- S PB)= 5+ 5 P®B)
4 1
P(B)z;—lzgzp1
P(AnB) P(A)P(B) 1
P(A/B)= P(B) = P(B) :P(A):E:Pz
) P(B°nA) 1-P(B))P(A)
Again P(BY/A) = P(A) :( P( A))
Lz
T33P
l, l, % are in A.P.
32 3

41
n(S)= 113555 = 3[(2!)(1!)(1!)] -

n(A) =1, P=36

odds in favour 1 : 35
. 1 ;
H: tossing a Head, P(H) = 5; A : event of tossing a 2

1
with die, P(A) = 5
E: tossing a 2 before tossing a head

P(E)=P(HNA or {(HnA)and (HnA)}or....)

—GQ*G%JG%* .......

1
_ 12 1
P(Efl_if7
12

. n(S)=216

X,: number appearing on first dice.
X,: number appearing on second dice.
X,: number appearing on third dice.
X, X, +%x, <10 (x;, X,,%; €[1,6] )
= X, +x,+x; <7 (after giving 1 eachto x,,X,,X;)
X, TX, X, +X =7 (adding X as a false beggar)
Total number of solutions " *IC, = 1°C, = 120
Now, number of solutions when any one of x,, x,, X,
takes the value 7 is x, +x, +x; + X =1
= (1+ 3)C3 . 4c3 =4
total number of ways are '°C, —*C, x3C,
=120-12=108

g ... . 108 1
required probability is — = —
a ) v 216 2

1 1 2
. GivenP(A)= 16 ;P(B)=—; p(c):E :

16’
3 4 5
PD)= 13 P)= 103 PO =1

1 2 7
= = — 4+ — 4+ . AC—
Pla,c.e) = P(A)= 1¢ A= b

16 16

2 3 4 5 14
P(Cadye,f):P(B):E-‘rE-&-—J,__:_

16 16 16
1 2 5 8
P(b’c’f):P(C):E+R+R:E
—P(A/B)= P(ANB) P(ce) 6 3
PEPABE T T ) 14 7
P(BNC) P(,f) 7 7
p=PBO= 50 = “5° 8
_ o P(CNAY) PO 6 2
Py = PEAY= A T Pdf) 9 3
—bacin . PATNC) P 6 3
Pm PATO= 50 T Rbe) 8 4

3
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MATHS FOR JEE MAIN & ADVANCED

25.

27.

28.

72 147 112 126

Henee Py 76 P2 1eg P T gs ¢ P47 18

P < P3<p,<p, = (O

Probability that 3 people out of 7 born on

Wednesday =

Probability that 2 people out of remaining 4, born on
4

C
Thursday is Z -

2
C
Probability of remaining 2 born on Sunday is 722

. .. 'cy *c, *c, K
.. required probability = X X =—

73 72 72 76
= K=30

Events are defined as

E, = Arigged die is chosen

E, = A fair die is chosen

A = die shows 5 in all the three times
using Baye's Theorem :

P(E,) P(A/E))

P A S B (A B+ P(E,) P(A/E,)

1 3

207 96
3219

l><(l)3 +3><(1j

4 4" \6

'a' can take only one value i.e. 2 Note: absolute
'b' can be 1 or 3 i.e. two values
'c' can be 2 or 4 i.e. two values
and 'd' can take only one value i.e. 5
hence total favourable ways=1x2x2=4
n(S)=6*=1296

1

4
PE)= 1706 ~ 324

EXERCISE -2

Part # I : Multiple Choice

5. E,: Both even or both odd

C,+°C, 104155

'c, 55 11

P(E)=

= PE)=1-PE)= %

P(E, NE,)
(i) P(E1 /Ez) = P(EZ) =0
P(E, NE,)
= PE/E)="pE) =

(ii) E, and E,exhaustive (iii) P(E,)>P(E)

P(M) +P(N)—2P(MNN) (A)
P(M)+P(N)-2P(M N N) (C)

P(MUN)+P(MUN) (D)

—~

S(E:

(x|

{=
—
— =
-
=
MAN

MUN

8. PB)%1

[Aj P(AB®) P(A)-P(ANB)
@ P = =

BS) PBS)  1-P(B)

(B) 1>P(AUB)=P(A)+P(B)-P(ANB)
P(ANB)>P(A)+P(B)-1
P(A®)

D) P(%} c
B P(B%)
P(A)-P(ANB) P(A®)-P(AC NB)
~  1-P(B) 1-P(B)

_P(A)-PANB)+1-P(A)-P(B)+PANB)
a 1-P(B) -

9. P(A)+P(B)-P(ANB)=0.8
P(ANB)=0.5+0.4-0.8=0.1

2
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PROBABILITY

10.

13.

14.

_ 15. 0<x<1,0<y<1
P(ANB) =P(B)-P(ANB)=0.5-0.1=0.4 * Y
Let A be the event y*> < x

X'<4
= (A)iscorrect ig’/ V' < 4x

Btheeventx’<y [ A = 1/3
=

_.  P(BNA) 0.4 04 2 _ As
- — - - _ = total area=1
P(B/A) = Th@® TP 06 3 ’\

Shaded area |

= (B)iscorrect PANB)="F T =~
Total area 3
P(A)-P(B)=0.2 = P(ANnB)<P(A) P(B)
= (C)iscorrect 16. E°=F; ENE*=¢; P(E) + P(notE)=1; E and E€ can
P(A or Bbutnotboth)=0.9-2x0.1=0.7 always be equally likely
(] W
Hl-—+——-—
g\'\Q Correct . 3[ 1!+2! 3!) 1
S French < 7. P(E)= 3! T PE)
N
) (F) 7/70 Wrong ar
3 | = i -
Mr. D Cl(l).z.[l 1!+2J |
)/70 %\'\Q Correct - 31 )
California
<
(C) 70 ~Wrong 3C2(l)2.1![1—11']
BEE.) = 3 <~ =0 = PE)
72
F) 7,2, 3.9 41 3 6
10 10 10 10
So P(E)+P(E,)=P(E))
941 P(E).P(E)=P(E,) ¥ E,NE=¢
(p+q)”’r< 172 So P(E,NE)=0 So P(E,NE)=P(E)
I+ ——
1/2 20. -
o (1Y
p(x-4)= C4 5]
100
= r<—— = r<50 n
2 n 1
p(x=5)="c; 3
Terms 49 or 50 are highest
o (1Y
p(x=6)= CG(E]
After removing face cards & tens remaning cards ]
=52-16=36
PA)= ——, P(H)= —, P(S)= — PR
( )_ 36’ ( )_36’ ()_36 4ncsznﬂcs_’_nﬂc6
P(ANS) =% 4 Mg ="e + e
n! (n+2)! (n+2)(n+1)
P(AﬁH):i 4. 51(n=5)! ~ 6!(n—-4)! 4= 6(n—4)
36
12 = 24 (n-4)=(n+2)(b+1)
P(AUS)Zg n=7,14
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MATHS FOR JEE MAIN & ADVANCED

21. P(A) : denotes passing in A
P(B) : denotes passing in B
P(C) : denotes passing in C

1
P(A)=p,P(B)=q,P(C)= 5

1
probability that student is successful = 5

q
=p.—+p.
p > p
2pq+p=2
Now check options

N | =
N | —
| =

23. B, = Journey by car
B, = Journey by motor cycle
B, = Journey on foot

1 | 1
P(Bl)ZE ;P(Bz):g ; P(B3):§

Let A =accident occurs

P(A/B,) =3 < P(A/B,) =2 : P(A/B) = 1o

P(A)=P(ANB,)+P(ANB,)+P(ANB,)

=P(B,)-P(A/B,) +P(B,)-P(A/B,) +P(B,)-P(A/B;)

11 2
2
25 5

1
6
Ans. = (A)iscorrect

Ans. = (C)isincorrect

Ans. = (D)isincorrect

Part #11 : Assertion & Reason

Statement-I :

P ANB) P(ANB)NC)
c ) P(C)

P(ANC)-P(ANB)NC)
- P(C)

Statement-I1I :
P(ANB)=P(A)-P(ANB)
QANB=A-(ANB)
.- . (])a
Mean=p=np = 16(2) =4
and variance = 6% =npq= 16(1J (ij =3
pq 1)\ 2

(A) Here, n(s) = 1 length of the interval [0, 5] = 5;
n(E) = length of the interval < [0, 5] in which P belongs
such that the given equation has real roots.

1
Now x?+Px+ 1 (P +2)=0will have real roots

1
it P4l (P+2)20= PP-P-220

= (P+1)P-2)20
But P €[0,5]. So,E=[2, 5]
n(E) = length of the interval [2, 5] =3

= P<-lorP>2

3
Required Probability = g

We have f'(x)=3x>—2ax+b

Now y=1{(x) is increasing

= f'(x)20 Yy xand for f' (x) =0 should not form an
interval.

= (2a)’-4x3xb<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 = 369
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PROBABILITY

7. 1f p,, p,, P3, P4 are the probabilities of success in a single
throw for A, B, C and D then

1
P(A)=p,=

I (1
P(B):p2:§+ C, 3

(Alleven + Exactly one even)

1 ¢, c, 16 1
PO=P= et 5t 57 =7 =3

[(i) Alleven; (ii)oneeven &4 odd

(iii) 3 even and 2odd]
SR S T R o
P(D) 2 + 7 + 7 + 7

alleven exactly  exactly exactly
oneeven 3even 5even

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, C and D then
P(A)=P(Sor FFFF S or ........ )

_LS)_L.;_( jm_ﬁ
I-(P®)" 2, 2 \15) 15

e
O\"—

4 2 N
P(B)= 15 :P(O)= 15:P(D)=

Hence both the statements are correct and S-2 is not the
correct explanation.

10. We must have

1+ 4P 1-P 1-2P
< <1

. <l 0< <1 and 0< <1

3<P<I, 2<P<l
a 2 - W

-l>|w

<P<

1
"

Again the events are pair-wise mutually exclusive so

1+4P 1-P 1-2P
< + =
4 4 4
= -3<P<l1

Taking intersection of all four intervals of ‘P’

1 1
_ — < —
We get 4 P_2

3
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EXERCISE -3

Part # I : Matrix Match Type

1.

(B) Selecting two box out of 5 which
remain empty = °C,
Favourable ways =°C, (3°—3(2°-2) - 3)
Total ways = 5°
°C,(3° -32° -2)-3) _ 12
5° 25
(C) Let P(A) be the probability that the selected
letters came from London

P(B) be the probability that the selected
letters came from clifton

P(E) denotes the probebility thet ON is legible

probability =

2 1
P(A)= 5> P(B)= 5
E 12
P(é] P(A)'P(Xj 25 12
E P(E) 1(3 Lj 17
256

(A) P(R)= P(T; HTT; HTHTT; HHTTT) = 11/16
(B) P(AUB)=0.6 ; P(AnB)=02  [JEE'%7,2]
P(AUB)=P(A)+ P(B)— P(ANB)
> P(A)+P(B)=0.6+02=08

P(A)+P(B) =2-08=12 = (R)

2 3
© PO=7:P(V)= 7 :P@)=p
E : exactly two bullets hit
P(E)=P(XY Z )+P(YZ X )+P(ZX Y )
34
4

23, .31 21 1

iy 4 ¥ e — —

24 34 b W' 2

(A) Evenintegersendsin0, 2,4, 6, 8. Square of an even
integer ends in 4 only when the integer ends
either in 2 or 8.

2
probability = g

1
(B) P(ANB)= = P(APB)= ¢

1L
6

(C) Total number of mapping =n".
Number of one-one mapping="C,."'C, ........ IC,=n!

o n! 3 41
Hence the probability = F = Dl

Comparing, we getn=4.

3 4
2 . -
(D) 625p*—175p+12<0givesp € (25 25]

(i)‘” 1
5) '5°°P

value of nis 3

Interpret from the venn diagram

H E

10%

50%

Part # II : Comprehension

Comprehension —2

1.

P=1-P(AuBUC(O)
=1-P(A)-P(B)-P(C)+P(ANC)+P(CNnA)-

P(ANBNC)

=P(ANBNC)' —P(A)-P(B)-P(C)+P(ANB)+
P(BNC)+P(CNA)

= P(AUBUC) —P(A)-P(B)-P(C)+P(ANB)+

(A

P(B N C)+P(CNA)
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PROBABILITY

T

Il

|
|
\

—1-P(AUBUC)+P(A)+P(B) + P(C)
~P(ANB)-P(B N C)-P(CNA)

Comprehension —3

1w 2W

BagA { sp > BagB ( 4p BagC { 3B

3W

Let E:Eventof drawing 1 Black marble and 1 White marble

from any 2 selected bags.
E, : Event of selecting the bags B & C
E, : Event of selecting the bags C & A
E, : Event of selecting the bags A & B

A: Event of drawing 1 White marble from bag A

B : Event of drawing 1 White marble from bag B

C : Event of drawing 1 White marble from bag C

Now  E=(ENE)+ENE)+(ENE,)
1 (43+23 18
P(EﬁEl):P(El)~P(E/El):5 —% B
1 31435 18
P(ENE,)=P(E, P(E/E,) -3 T e
1 52414 14
P(ENE,)=P(E,) - P(E/E,) = T e T8

“. P(E)=P(ENE,))+P(ENE,)+PENE,)

18 18 14 50 25

= + + = =
108 108 108 108 54

_P(E,nE) _18/108 _ 9

~ P(E,/E) Y

P(E)

50/108 25°

let E;/E =H,

(g /p) - PE.NE) 187108 9

( 2/ ) B P(E) ~50/108 T p5°

H,
let E,/E =H,
P(E,AE) 14/108 7

P(E,/E) = 2 e =— i) ;

( s/ ) P(E) 50/108 _ 25 Ans.(ii) ;
let E,/E =H,

Let H: drawing 1 white marble from third bag

ie. PH)—>P

P(H)=P(HNH,)+P(HNH,)+P(HNH,)

P(H1)~P(H/H1)+P(H2)~P(H/H2) +P(H3)~P(H/H3)
=P(H,) P(A) + P(H,) P(B) + P(H,) P(C)

T S S

91 .92 73 48 8§ m
256 256 256 256 25 n

— (m+n)=33 Ans.(ii)

Comprehension —4

P (studies 10 hrs per day) = 0.1 =P(B))
P (studies 7 hrs per day) = 0.2 = P(B,)
P (studies 4 hrs per day) = 0.7 = P(B,)
A : successful

P(A) =P(AnB)+P(AnB)+P(AnB,)

1 80 2
—+

60 7 40 48 12
= —X —X— - _ = _Z
10 100 10 100

— X = =
10 100 100 25

7. 40
- PBIPAIB) 19100 T
PB/A=5PB) . PA/B) - 12 12
25

P(B,).P(A/B,)
T P(B,).P(A/B)

P(B,/A)=

3
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MATHS FOR JEE MAIN & ADVANCED

7 60
7X7
B 10”100
=1 20 2 40 7 60
X X e X
107100 10 100 10 100

40 21
- 520 26

Comprehension — 5

face cards < 4 aces
40 36 non aces

(i) 10 cards are drawn before the 15tace — first 10 cards are

all non aces and 11t card is an ace.

B6)!  @Eonaoy 4

T aonQ26) 40! 30

30)(29)(28)(27) 4 (27)(28)(2

9

(i) P3_2OP2_(20)((10)(13)(37)J 1367

Py = (40)(39)(38)(37) 30 - (10)(37)(38)(39)
Ans.

(ii) Position of pack now

< 3 aces
29\ 26 non aces

11th 21t card

10 9
non ace

15tace ond gee

20 card

- 26(:9 i
P~ 2E=24 il

26! (9N20Y 3
T oOnA7) 29! 20 !

(20)(19)(18) [(27)(28)(29)_ 1 j

= (29)(28)27)\ (37)(38)(39) 10

20

3

as)3 1 9
" (37)(39) 20  (10)(13)(37)

18

Ans.

2
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PROBABILITY

-

L

ELERCISE - 4 6. Bor-ZR—3B
2 3 i
[~ Heoiod ceacly rpedns o (el i A T
MEI-FME _H-E .T)
L UL AR T T L ; 2 3 ]
i | I oeat - L [Ty '.'L':p:l'l.-u! 3h
'-'.r I-.lr- : * ! PI-
s op - ]_”, ooy 7o Lechmey independen critics AL L & O
1 AL 2 R L = E
Ol e Caene Lo 2y iy _L Farge PLAY— -|
s Bl heoee 4 4
Plal Ty FIBL —s Al T [dd in feour for Bis | aomie PIBY— _
1 !
iller the: rige Cidd in tevenr toe U is i henee TV — =
R ey Proba-ility thar majovty will be
7 : P = i i
PRI+ R~ = Towomrakle = PEAPEY PO+ PIBLRC LM AT
That will incraasz prokakilioe of 2 & Cin 3 2 FICAPTALRIET - TA LTTR AT
respaerively, . : i
> ? TR i, .1 S OO, S, S o vy o O R
S L i i S SRR S R
S i Lt d ' S
A ”i g
0
G By R 141
GhuEtEr R
B Uy rwremeley Hhe puabuabiling e nesae wine han hisseas
Lol Nl esemly eepiaals the prabatziliny of more hsses Saeowins, W
Eymieha hwnndzﬂmt A cialunalas e pectsaba i o Decsiore wie beeo P cunl
p P
S Lo,
T Pl P - P - 12
aA - B Casp- 1 Probukillns of no wing wad no lsscs
Bt
: |
_ q- - —r -,
odds spainst woeonds — I_ o
,
3 Case= 10 Prohali ey o0 v, | oss asd G ians
; % b i
bl ceeairst s = :
f X allooEn
. wd i —F'I"-'l."|.r:lr:'r:lr:l:|—?'w—..—7
Y o e i x A0 5 4
- l i 0
F Case-TT0 Probahil™oe of 2 wina, 2 "psacs and 2 dravas,
o= pE g R
aro s
v Piw W LL DD o
e | B 1 B d —IT ' d e d B L

|

L-JI—'

L
eI - LI e
| i » T [
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Case-IV Probability of 3 wins and 3 losses

°c, 20

3

36 36

=P(WWWLLL)=

Hence probability of the same number of wins or losses

141

729

47
243"

~ (1+30+90+20)
729

Hence probability more wins than losses = probability

more losses than wins

1,477 _1]19
"2 243] 7 2|243|

= ptq=341

98
243

10. A: Target hit in 1st shot
B : Target hit in 2nd shot
C : Target hit in 3rd shot
E, : destroyed in exactly one shot
E, : destroyed in exactly two shot
E, : destroyed in exactly three shot

P(E,)= P(E,ABC UE,ABC UE,ABC)

ri1, 113 121) 143+2 1
T 3[234 234 234 3.24 12
P(E)= P(EZAB VE,ABC UE;ABC)
12 3+lzl+lli L 1l 7
11 23'4 2'3'4 234 11.24 24
123 1
PE;ABC ——— =
P(E)=P(E; )= 234 q
P(E, UE,UE,)=P(E,)+P(E,)+P(E,)
1 7+1 2+7+6 15 2
12 24 4 24 24 8
11. A': Asolves correctly
B : B solves correctly
E : Commit same mistake
F : same result
1
P(AB/F)= P(AB)  _ 812
P(AB)+P(ABE) 1 1 711 1
812 81271001
1001 E
1078 14

12.

(i)

16.

17.

P(AUB)=P(A)+PB)-P(ANB)

1 P(ANB) ol
also P(B) =V.
P(AUB)=0.98
P(ANB)=0.4+0.8-0.98
=022

Put (2)in(1)
P(A UB)=0.6+08-[P(B)-P(ANB)]

=0.6+0.8—(0.8—-0.22)=0.82

~ PAUB)=002

P(A UB)+P(ANB)
=P(A)+P(B)-2P(A N B)
=0.4+0.8-2(0.22)=0.76

. (A) : puzzle solved by A

(B) : puzzle solved by B
(D) : puzzle solved by D
(C) : support either Aor B
(A)=p,P(B)=p,P(D)=p

1
If C supports A P(C)= 5

P((_j):;—

1 1
for team {A, B, C} =P(A) 5 +P(B) 5

_P P _
T2y 7P
which is equal to P(D)
= both are equally likely.
P(O)- T i —
©= ‘c,+tc, 21 15
P(correct) =1- P (all wrong )
14 13 12 11 10 1
=] - —X—X—X—X— ==
15 14 13 12 11 3

A : Weather is favourable

A : Weather not good or low cloud
B : Reliability (instrument functions probability)
C: Safe landing

P(C/A)=p,. P(B)=P.P(C/B)=p,
= K
P(C/B)=p,. P(A)— Too

P(C)=P(ACU A BCu ABC)

—(1 Kj KP+1P
= 100 p,t 100[101( )p,]

2
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PROBABILITY

18.

P(ABC UABC)/ C)
19. P(identify high grade tea correctly) =

. i0
7100[Pp1+(1_P)pz] ]
= K K P (identify low grade tea correctly) = 10
l—— |py +—— +(1-P
( 100jp1 100(Pp1 ( »2) ~ . 3
P (Given high grade tea) = 10
1
. = —. 7
Let B, : pack A was selected = P(B)) 3 P (Given low grade tea) = T
PackA%% cards in 12 different denominations P (Low grade tea / says high grade tea)
1 7 2
7)( -
B, : pack B was selected = P(B,) = 7 ; Pack _ 10 10 N 14
2 7 2B 9 4l
— X — 4+ —X—
; Kings h bability h h 1
21. Let the probability hitting the enemy plane in I, 11, III &
B 1 ] % 5 > 48 cards 3gueen p y g yp
AKQJ 3 jack IV shots are denoted by P(G,), P(G,), P(G,) & P(G,)
36 other cards
. 4 3 2 1
A : two cards drawn all of same rank. P(G)= E’P(Gz): E’P(G): o P(G,)= o
Now A=(AnB))+(ANB,)
P(A)=P(ANnB)+P(ANB,) P(All four shots do not hit the plane)
=P(B,)P(A/B,)+P(B,)P(A/B,) _
o = PG, )P(G,)P(G;)P@G,)
C,C,
PAB)= 7 6 7 8 9 189
2 = —X—X—X—=——
10 10 10 10 625
’c,-Yc,+ ¢, ¢, so probability of hitting the plane
P(A/B,)= 48
2 . 189 436
B 5 625 625
22. P(HA)=0.8 ;P(HB)=0.4
" A = Only one bullet in bear
B, = Shot by HA & missed by HB =P(B))
P(AnB =
P(B/A)= ( ) 0.8%0.61
P(A) B, = Shot by HB & missed by HA =P(B,)=0.4 x 0.2
P(B,)P(A/B
~ P(B PA§Bl) (PBI)PA/B P(B /A)= PA/B)P(B,)
(B)P(A/B,) +P(B,)P(A/B,) B/A) = B(ATB)P(B,)+ P(A/B,)P(B,)
12 (:1 '4C2
T 2cfC,+°C, e, + 4, ( 0.8x0.6 j 48
~10.8x06+02x04)  ag+8 2%
2)(6) 12
= 12)(6)+ (9)(6) +(4)3) ~ 23 — mFn=33 E,-280xP(B/A) E,~E-E,
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MATHS FOR JEE MAIN & ADVANCED

23.

24.

Let g = 1 — p = probability of getting the tail. We have
o = probability of A getting the head on tossing firstly
=P, orT,T,T,H,or T T,T,T,T.TH or..)
=P(H)+P(H) P(T)*+ P(H)P(T)*+...

o _PH) _ p

T 1-P(TY 1-¢°

Also,

[3 =probability of B getting the head on tossing secondly
=P(TH,or T T,T,T H or T T,T,T, T, T, T, H or...)
=P(H)P(T)+P(H) P(T)*+P(H)P(T)" +...
=P(T) [P(H)+P(H) P(T)*+ P(H)P(T)*+...]

el ~pd-p)

=qa=(-pja=""3

Againwehavea+p +y=1
p+pd—-p)

= y=l-(atPp)=1-" 5

_,_b#p(-p) 1-(-p)-p-pl-p)
1-(-py 1-(-p)
1-(1-py -2p+p> _p-2p°+p’

1= -py I-(1-py
___p __pd-p)
T S

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 — coin is not discarded

1 .

:l_P(HH):l_Z:Z

Hence S can take value 0, 1,2, 3,4
P(S=3o0r4) =P(S=3)+P(S=4)

(3] ()3 - (43

EXERCISE - §

Part#1 : AIEEE/JEE-MAIN

1 1
Probability problem is not solved by A=1 — B >

N2

Probability problem is not solved by B=1— 373
. . 1 3
Probability problem is not solved by C=1 — -7

Probability of solving the problem =1 — P (not solved by
any body)

3 1
P(AUB)= Z,P(AﬁB): 1

[\

_ 1
P(A)=3 = PW)=7

P(ANB)=P(A)+P(B)- P(AUB)

1—1—+PB 3 PB—%
7 T3 PRy 2RB)Ty
P(A NnB)=P(B)-P(ANB)
_2 1 _8-3_5
34 12 12°

3 1
Probability of getting odd p = 5 2

. . 1
Probability of getting others q = % = >
varionce—mg—5. L L _ 5

ariance =npq=>3.>.> = 7
Out of 5 horses only one is the winning horse. The

4
probability that Mr. A selected the losing horse = 3 X %

The probability that Mr. A selected the winning horse
4 3 2

=] —X—= =

5 4 5
E = {xis a prime number}
P(E)=P(2)+P(3)+P(5)+P(7)=0.62
F=(x<4),P(F)=P(1)+P(2)+P(3)=0.50
P(E UF)=PE)+PF)-P(ENF)
=0.62+0.50-0.35=0.77

2
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PROBABILITY

np =4
npq =2

2 6

1 1 1 28
P(X=2)=%C | = | |=| =28.—=—
=2 Z[ZNJ 28 256

10. For a particular house being selected,

1 1
=4q=5,p=5,n=8

1
Probability = 3
Probability (all the persons apply for the same house)

14. Let A be the event that sum of digits is 8
exhaustive cases — 30C,;
favourable cases — 08, 17, 26, 35, 44 =5C,

50 Cl

P(A)=

Let B be the event that product of digits is zero
favourable cases —
{00, 01, ---, 09, 10, 20, 30,40} = 14C,

14Cl
P(B)—soc1

1/38 1
p(am)=PANB)_ F R

P(B) _14C1/50 C, |4

15. The probability of at least one success

n
(3] -2
4 10
3V 1
| < —
4 10

1
n>logy, [E]

—logl10
~logp3 —log,, 4
log,p 4 —logy 3
°C, *'C, *C _3!:%
9C1 8C1 7C1 7

16. Required probability =

17.

18.

19.

20.

Let terms of an AP
a,a+d,a+2d, a+3d
Fa>1,a+3d<20

19
3d<19 =d gT
sod==+1,£2,4+3, +4, £5 and %6
statement 2 is wrong
ifd=1
then a + 3d < 20 similarlyd =-1
a<l17 so in this case also
so 17 cases will 17 cases will be there
be there
Total case for d = £1 is 34

P(gj_P(CmD) _PO)

D P(D) P(D)
P(C
p@=2L <
"(5)
D
5)
P(O<P|
p[E )P0
D
at least one failure = 1 — all sucess
31
1>1-pS>—
Y
0<p’ <L
32
1
0<p<—
P=3
1

P(ANBNC)=0

P(Kmﬁj: PIANBINC] PR ABPE)

C P(C) P(C)

[1-P(A)-PB)+PA)P®B)PC)
- P(C)

(> P(ANB N C)=0)
_PO)-PAPEC)-PBPC)
- P(C)
=1-P(A)- P(B) = P(AC) — P(B)

3
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MATHS FOR JEE MAIN & ADVANCED

21. Let Events A denotes the getting min No. is

3 & B denotes the max. no. is 6

P(éj:P(AmB):izi_l

PB) °c, 10 5
Aliter
‘C-)
P(éJ:P(AmB): bc, _2 1
B P(B) bc,->c, 10 5
8C3

22. P(4correct) + P(5 correct)

<43

4
25. A —=12

2

L 4=24

M i =12
2

SA 3 =3
2

SL 3=6

Total 57

Next word is SMALL..

1.

Part # 11 : IIT-JEE ADVANCED

consecutive heads occur

= p, denotes the probability that 1 or no head occur.
Forn =1, p, = 1 because in both cases we get less than

two heads (H, T)
For n=2
p, = 1 — p(two head simultaneously occur)
=1-p(HH)=1-pp=1-p’
(probability of head is given as p not 1/2)
Forn>3,p =p  (1-p)+p, ,(1-p)p

= -pp,_,+p(1-p)p,_, Hence proved.

(a) Let w, — ball drawn in the first draw is white.
b, — ball drawn in the first draw is black.

w, — ball drawn in the second draw is white.

p, denotes the probability that no two (or more)

Then
P(w,)=P(w,).P(w,/w,)+P(b)) P(w, /b))

()l

m(m + k)+ mn
T m+n)m+n+k)

_ m@m+n+k) = m
m+nYm+n+k) m+n

(b) Total number of favourable cases
=(3"-3.2"+3).°C,
= required probability

_@"-32° +3)x° C,
611

(a) Here, P(AUB).P(A'nB")
= {P(A)+P(B)-P(AnB)} {P(A").P(B"}
{Since A, B are independent = A', B' are

independent}
P(AUB).P(A'n B
<{P(A)+P(B)}.{P(A").P(B)}
=P(A).P(A).P(B")+P(B)PA)PB) .. (1)

<P(A).P(B")+P(B).P(A")
{Sincein (1),P(A")<1and P(B") <1}
P(A UB).P(A'nB")<P(A).P(B")*+P(B).P(A")
= P(AUB).P(A'nB")<P(C)

{as P(C)=P(A).P(B") + P(B).P(A")}

U

(b) Using Baye's theorem;P(B/A)

SPANPB/ A
i=1

3
TP@A)

where A be the event at least 4 white balls have been drawn.

A, be the event exactly 4 white balls have been drawn.

A, be the event exactly 5 whitle balls have been drawn.

A, be the event exactly 6 white balls have been drawn

B be the event exactly 1 white ball is drawn from two draws.
P(B/A)

2
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PROBABILITY

12C2.6 C, 10C1-2C1
18 12 +
C6 CZ
2¢, 8¢, ¢t
18 + 18
C6 C6

Bc, g,
12¢,0c,
e,

_(?G,°c,.'c 2ep+(Pe fate o)
2¢,?c,5c,+7 ¢,y +2 ¢, ¢)

As three distinct numbers are to be selected

(©)
from first 100 natural numbers
n(S) =""C,

E favourable eventsy — All three of them are divisible
by both 2 and 3.

divisible by 6 i.e., {6, 12,18, ....,96}

n(E)="C,

> _16x15x14 4
a”_1oox99x98 1155

10. Statement I : If P(H, m E)= 0 for some i, then
(E)

() -plip) -0

If P(HNE)#0forvVi=1,2,..,n

ThenP [&]
E

_PH;NE) PH))
PH;)  P(E)

E
_m>}> ¢ PMH,) [as0<P(E)<1]
PE) HigM

1

Hence statement I may not always be true.

Statement I : Clearly, H, UH, U ...UH =8

(sample space)

= P(H)+P(H)+..+P(H)=1

12. Let B have n number of outcomes.
so P(B iyt P(A *i
so P(B)= 75+ P(A)= 15

17.

4 n  2n/5
PACB= 10 " 10 ™ 10

2n . .
? 1S an integer

n=5o0r10

Correct signal is transmitted
:false signal is transmitted
Original signal is green

Original signal is red

rEeoa2 Uy

. Signal received at station B is green.
P(G)PK/ G)
P(K)
_ P(GCC)+P(GCC)
P(GCC)+P(GCC)+PRCC)+PRCC)

P(G/K) =

X +— X

4
5
1

4 3 3 11
433,40 1
5 4 4 44
4 1 1 31 1 1 3
—X—X—F+—X—X—F—F+—X—
5474 4745 474

R NE
—Xxx= 4+
574 4 5

40

20
23

46

Paragraph for Question 18 and 19

18.

19.

U, U,

3W
2R

1 ball

U,

3IW
2R

2 balls

B)
Required probability

—1(114_2 1)4_1_[3(:2 1+2C2 1_+3C12C1 %]
2\5

572

2(%¢c,” °*c,3 ¢, 3

1(4) 1(3 1 2Y) 2
=—|—|+—| —+—+=|==+
2(5} 2(10 30 sj 5

D)
Required probability

. 2/5
2/5+11/30
_12

23

123

30 30

(using Baye's theorem)

3
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MATHS FOR JEE MAIN & ADVANCED

21. P(X)=E,E,E,+EE E; +E E,E; +EE,E;

11 3 1 11
=—X—X—+—X—X—+—=X—X—+—X—X—
2 4 4 2 4 4 2 2 4 4
= PX)=—
o Xt _P(X1 “X)_1/32_1
X P(X) 1/4 8
P(Exactly two engines are functioning [x)
_7/32 1
1/4 8
o[ X |_P(X0X,) 5/32 5
X, P(X,) 1/4 8
o[ X)_P(XnX) 7/32 7
X, P(X,) 1/2 16
) 1_6(:1.53 91
’ 64 216

23. P(XNY)=P(X), P(Y/X)

= PX) :%

Also P(X NY)=P(Y).P(X/Y)

- Pm%

= PXNY)=PX).P(Y)
=  X,Y are independent
PXUY)=PX)+P(Y)-P(XNY)

P(XCﬁY):P(Y)—P(XmY):%—ézg

= (A, B) are correct

24. P(Problem is solved by at least one of them)
=1 — P(solved by none)

25. LetP(E)) =p,, P(E) =p,, P(E,) = p,

given that p (1 —p)(1 —p)=a ... @)
p,(I-p)1l-p)=p .. (ii)
p(l-p)d-p)=vy .. (iii)
and  (I-p)1-p)1-p)=p . @iv)
= Pi :2’ P :E &p_3:l
l-p; pl-p, p b p3PD
3
Also B= “p _ NP
oa+2p p-2y
= ap - 2ay = 3ay + 6py
= ap — 6py = Say
P 6ps __ 5pips
l-p;, 1-p; (dA-p Xl -p3)
= p,—6p,=0
= PL_g
Ps3

Paragraph for Question 26 to 27

26. D)

IW 2W 3w
B143R Bzé 3R B34 4R

\2}3 \4B \SB

A =Total drawn balls are drawn & one is white, another
is Red
P(B,|A) is to be determined
P(B,|A)
P(A| B,)PB,)
“P(A| B, P(B,)+P(A| B,)P(B,)+P(A] By)P(B;)

1
P(B) = P(B,) = P(B) =7

P[ﬁj: 'c, x3¢,
6C2

2 3
C, x°C
P(A| By)=———
C,

3 4
C, x"C

P(A| By)=—1"—1
C,

By putting the values

55
PB,| A)=—2
B, A) T

2
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PROBABILITY

27. (A) m_

o o o 11y 1 1
2B 4B 5B

Probability of 3 drawn balls of same colour

1 2 3 3 3 4 2 4 5 82
=—X—X—+—X—X—+—X—X— = ——
6 9 12 6 9 12 6 9 12 648

Since the two boys came out are a girl and a boy,

therefore remaining 2 are boys iff among the 4 students

3 are boys and 1 is a girl
34. (O) 0N
1 probability = *C, (—j = —
P(T1) = ¢ e
5
4 3. A ball from first urn can be drawn is two mannars
P(T2) =75 ball is white or ball is black
7 — -
P(D) = 100 P(w) m+n i) m+n

Let E — selecting a white ball from second urn after a

P[BJ —10P (RJ Let P[Bj —x ball from urn first has been placed into it
T T, T P(E) = P(w) P(E/W) + P(B) P(E/B)

D D) 7 m . ptl  n _ P
= X
Now, P(T,)xP| — |[+P(T,).P| = |=— m+n  p+q+l  m+n ptq+l
T, T, ) 100
~_m(p+D+np
~Ltox+dix=L . x=L (m+n)(p+q+1)
5 5 100 40
4. A
4 y 39 Total number of functions from Ato B = n(S) =75’
P (Lj _5 40 _78 total number of onto functions from A to B is
93
D 100 %3 7! | 7! 1 '_7!><20
nE)= 31 M 3 M 2 T T
35. P(X>Y (1 IJJ{IXI}L(IXIJ 5 P(E) n(E) 71x2
. =| —x— —X— — sy - —
( = 12°2) 26672 12 n(s)  3x5°
11 11 13 5. Last place can be occupied by (0 —9) 10 methods.
36. PX=Y)= (5 i 2) + (g 2 g) v to get '6' at unit place of x* Last digit should be 2, 4 ,6 or

8 is 4 ways

4
= — =40°
= P 10_40A)

6. (A)
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MATHS FOR JEE MAIN & ADVANCED

7. P =P(1 person lies) + P(2 person lies) P(A 1 lies
first / 2 person lied) + P(3 person lied)
P(A 1 died first/ 3 person lied)

— n(:1 pqn—lxl_‘rn Cl p2qn—2 Xl_'_n C2p3qn—3 Xl-{- ......
n 2 3

3 n—}l

=pq" '+ C_p’q 2§+ C,p'q T

n—. n—. r n*rl
=pq" '+ "'C p'q" =

r=2 r
A S n-1 CP1 _ n Cl
T n
— 1 C n r _n-r
P=Pq"'+ — C.Pq
r=2

1
= P - pqn— 1 + ;(1 _n CO qun —ncl qunfl)

1 n - 1-(1-p)"
P=pq+ —(1-q" —npq" ") = LS
n n
8. (O
Favourable cases are 29, 92, 36, 63
4 j 96

. de a
required probabiltiy = *C, x (1 00) 100

9%
390625

9. n(S)=ways of sitting of 10 boys and 5 girls = 15!

Girl Girl Girl Girl
Let end seats are occupied by the girls & between
first and second girl x boys are seated similarly
between second and third y boys
...................... so on then
x+y+z+w=10
where x,y,z, ware (2k+ 1) type
2k, +1+2k, +1+2k, +1+2k,+1=10
= k,+k +k,+k,=3 wherek >0

number of solution are ***'C, =°C,

6
C, x101x5!
n (E) el < 21
15!
10. (A)
5. p¥ O, CL+ O, G, O G+ G X G,

1 10
CS

4x3+4x1+1x6+1 23
= 10C5 = 10C5

S,. Two adjacent row can be selected out of 5 rows
in 4 ways. Total ways of selecting 2 rows is °C, hence

42
=%, <3

S;. Required probability

P(ABC)
~“ P(ABC)+P(ABC)+P(ABC)+P(ABC)

w11l
_ 543
111 411 131 112
— .. —+ L+ — . — . —
543 543 543 543
4
105
11. P(AnB)=a,P(A)=a+d, P(B)=a+2d

P(AuB)=a+3d

also at+d=d = a=0

= P(AnB)=0,P(A)=d,P(B)=2d
P(AuUB)=3d

12. (A,B)
Area of the shaded region

O 1
Area of the square = 1

Probability = 1/3
A U B =whole of the region enclosed in
0<x<1,0<y<1

A and B are exhaustive events.

2
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PROBABILITY

14.

15.

16.

W | —

1 31 2
Py = [ xdx = Zie| = Toeem)-
0

2
P(A)P(B)= 9% P(ANB)
A and B are not independent

(A,B,C)

Let S denote the set of points inside a squre with corners
x,y),(xy+1),x+1,y),(x+1,y+1),xand y are integers.
Clearly each of the four points belong to the set X.

7
e

Let P denote the set of points in S with distance less

than
an

from any corner point. P consists of four quarter circles

1
each of radius Z

A coin, whose centre falls in S, will cover a point of X if
and only if its centre falls in P.
hence, the required probability,

12
xl =
arca of P (4) _alt

areaof S IxI 16

n (S) = ways of selecting 3 number from 10 is '°C,

n (E) = n (AU B) where A — min. number chosen is 3
n(A)="C,

B — max number chosen is 7
n(B)=°C, alson(AnB)=°C =3

mi(E) = "GR¢C. =G

)

P(ANA)=P(A).P(A)=P(A)

17.

18.

19.

20.

(B)
Z=5-x-y Soxytyz+zx=3
= y+yx-5)+GB+x*-5x)=0
> yeR .. D20
= (Bx-13)x+1)<0
-3
= xe|-1,—
3
. 13
So Maximum value of x = 3
and Minimum value of x=—1
13
Y 1
Then required probability = 3 =—
16
?-i-l

©
Let the two non-negative integers be x and y
Thenx=5a+a and y=5b+f
where 0<a<4,0<B<4
Now x*>+y?=(5a+ a)*+(5b+ )
=25(a*+b?) + 10 (ac. + bB) + o> + B

x%+y?is divisible by 5 ifand only if 5 divides o + 32
The total number of ways of choosing oc and =5 x 5 =25.
Further, o + B2 will be divisible by 5 if
(o, B) € {(0,0),(1,2),(1,3),(2,1),(2,4),(3, 1), (3, 4),
(4,2),(4,3)}

Favourable number of ways of choosing oo and 3 =9

9
Required probability = 75

(D)
2n+1=35
2n=4
3n 6 2
n=2PE)= L TS

Fora,b,cinA.P.a+c=2b
= a+ciseven, so aand c both are even or both odd
So, a and ¢ can be chosen in "C, + **'C, = n* ways

3 n’ _ n’x3x2xl _3n
P(E)= (2"“)C3 (2n+1)2n(2n—1) 4n’ -1

D)

Statement-2 true (by definition)
Statement-1 false

> ANnBNC=¢

3
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MATHS FOR JEE MAIN & ADVANCED

21. (A)—>q,(B)—>p,(C)—>r,(D)—>q
Let E, denotes the event that the bag contains i black
and (12 —1) white balls (i=0, 1, 2,........ , 12) and A denotes
the event that the four balls drawn are all black. Then

PE—L'—012 12'PA—0
( i)i 13 (17 9 Ly Lgececnens s )7 Ei -
. A i 4 .
fori=0,1,2,3;P E_l :_12C4 fori>4

(A) P(A)=

2 A 1 1
P(E)P| — |=—x C,HC 4
; ( 1) [Elj 13 12C4|: 4 4

’: 13(:5 :1
13x2C, 5
A °c, 14
(B) Clearl ,P(—j =4 -
¥IE, 2c, 33

(C) ByBaye's theorem,

P(EIO)P(AJ 1 14
p[Eu)_ Bo)_1333_70
A P(A) JR—Y
5

(D) Let B denotes the probability of drawing 2 white and 2

black balls then

B
P(E) =0ifi=0,1or11,12

i

'e)-

ar E ) 13 "C,

i

1C2 ><lZ—i C

) 2 fori=2,3,

3C, X 9C,+4C, % *C, + ... #1°C, x 1C ]

1
= g [2C X 90,406, 00,440, C, +C,

1
X —
495

1287)=
3 (1287)

1
'C,} +6C, % 5C)] 3

22. (A) =>(s), (B) > (1), (C) > (q), (D) > s

(A) LetE,E,, E,, E, be the events that the bag contains 1
white, 2 white, 3 white, 4 white ball respectively.

let P(E,)=P(E,) = P(E,) = P(E,) = %

let W be the event that the ball drawn is white.

Then
1(1 2 3 4)_5
P(W)= 2 PENPW/E) = 4| 3757547 )75

P(E,)P(W/E,) _1/4 _2

Now P(E,/ W) = P(W) 5/8 5

2 —
515
(B) "¢, +"%c,(’c, +2.%¢c )+ c, (C ,+2°C) +
(Pc,+2."%c)
=(%c,+2%,+3 % + +12"%)+2("c,.%¢
+'%c, e, +

= p=6

2
12 12
+c,. cz)

12

10
Z Cior

r=2

12
= D1 e + 12x11x

r=1

=12x2M+12 x 11 x21°
=12x2102+11)=13x210x12
13x219x12=13x21%xm
5x Sy

m=12
5z X y z
© + + =5 + +
2-x 2-y 2-z 2-x 2-y 2-z

X—2+2 y-2+2 z-2+2
- + +
2-x 2-z

2-y

=5 |-3+2 ! + ! + !
2-x 2-y 2-z

Now2—-x+2-y+2-z=5

5x Sy 5z
+ +
2-x 2-y 2-z
least value is 3.

9
Hence >5 [_3 + 2;} =3

2
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PROBABILITY

23.

24.

12 2 22!
(D) kZ}lz.K. ¢, . e, =122 2 (e, =122 111
b 21.19.....3. -
=12. = -2%6
p=6
©)
P(E 1 1+2 1,3 1 4 12
— X — X -+ — X -+ — X—=—=
E)=10 10 2 10 3 10 4 5°
(B)
31
1073 I
PAE)=ZT 3 1 4 13
—X—t+—X—+—X—
10 2 10 3 10 4
(A)
E tati 41+3 2+2 3+142
=— X — X — X — X4=
R ET) 10 10 10 ;
D)

(i)

. n=10k+r,

A can be drawn out only at even numbered round.
Therefore A will not be drained out at the 11th round.
©

To finish at the 12th round he must have exactly 1 head
in the first 10 rounds, and a tail at the 11" and the 12 th
round. The probability of this is '°C pq''.

A)

To drain out at the 14™ round , two cases arise

He gets exactly 2 heads in the first 10 rounds
probability in this case is '°C, p* q*. q* = 45p’q"

He gets exactly 1 head in the first 10 rounds and then

exactly one head at the next two rounds
probability in this case is '’C, pq’ . °C, pq . ¢’
=20p’q”

Therefore required probability = 65 p*q'?

k,reN,0<r<9
unit place of a2 will contain 0, 1, 4, 5, 6, 9 only.
a? — 1 is divisible by 10 only if unit place of a2
contain 1.
If unit place of a2is 1

then unit place of a will be 1 or 9.

26.

A)
n=10k+r
r=0
n=10k no. of a whose unit place is 1 or 9
S k=1,n=10 no. of a whose unit place is = 2
S k=2,n=20 no. of a whose unit place is = 4
S k=k,n=10k no. of a whose unit place is = 2k
) 2k
SPaT
(B)
n=10k+9
no. of a whose unit placeis 1 or9=2 (k+ 1)
2(k+1)
" p, = .
©
no. of a whose unit place is 1
or 9=2k+1.
2k +1
Ph™ T

Let quadratic equation isax?*+bx+c=0
Since o+ B =02+ B & af = o>
af=0oraf=1
= a=0orB=0oraf=1
If a=0,p=p>

B=0orl
roots are (0,0) (0,1)
If B=0 a=0o’
a=0orl
roots are (0,0) (1,0)
Whenof=1a+p=(a+p)-2ap
= (a+B)=(a+p;-2
= (a+By-(a+p)-2=0
= atBf=2orat+p=-1
Wheno+pB=2wegeta=p=1

=)

U

1
Wheno +=-1 we geto + o 1 give imaginary

roots
= rootsare (0,0)(1,0)(0,1) (1,1)

3
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27. (5)
= P(A) =P()+P(BBw)+P(BBBBw)

3,35 43 5 4323
10 10°9°8 10 °9°8°7°6
3 1 1 332 83

10 712 T 12x7 " 840 ~ 210
— P(A) =(B)+(BBB)+P(BBBBBO)

NR N
00 | W
3| w
+

[\

P(B)=1-P(A)~P(A)= %
P(A+).P(1[:J+J

(“}pm_).p[mj
A+ A-—

28 P(ﬁ
’ R+

j P(A+).P

A+: Awrotes + sign
A —: Awrotes — sign
R +: Refree got + sign

+
P (Ej = No change or two change and 1 will remain

(LY (2) ]
same:COE +C2§ 5

R+

P (Ej = one change or all three change the sign
73C 2 1 ’ +3C 2 ' = 2
33 \3) 41
29. (4)

LetA={a ,a,, ... a }.Foreacha, e A(1<i<n)we
have the following four cases ;
(i)a,e Panda, € Q (i)a, ¢ Panda, € Q
(iii)a, e Pand a, ¢ Q (iv)a, ¢ Panda, ¢ Q
Thus the total number of ways of choosing P and Q
is 40
P N Q contains exactly two element in ("C,) (3"~ 2).

Probability of P n Q contains two elements

A nC2.3n—2

4

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



