B oo

1. ©
Since events A and B are mutually exclusive
. P(A)+P(B)=1
3xX+1 1-X
+ —=
3 4

= 12X+4+3-3x=12 = 9x=5= x=g

1

2. (A)
(x—10)(x—50) N
(x—30)
Let x>10, x>50 equation will be true. V x =50

As (X_E’sz 0, ¥x €[10,30)
Xx—-30
(x—10)(x—50)
x—-30

Total value of x between 10 to 30 is 20

Total values of x between 50 to 100 including 50 and 100 is 51
Total values of x =51 + 20 =71

71

Given

>0 vxe[10,30)

3. (A)
Let A and E be any two events with positive probabilities.
Consider statement — | :

P(E/A)>P(A/E)P(E)
P(ENA)

P(A)

RHS:P(A/E).P(E)=———— P(E

LHS:P(E/A)=

=P(AnE) .. (ii)

Clearly, from (1) and (2), we have
P(E/A)>=P(ANE)

Thus, statement-1 is true
Similarly, statement-2 is also true.

4. ©
Note: The question should state ‘3 different” boxes instead of '3 identical boxes' and one particular
box has 3 balls. Then the solution would be:
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12 9 11
Required probability = ZGex2 E(Zj

32 3l3
(©)

P (exactly one of A or B occurs)
=P(A)+P(B)—2P(AmB)=% ..... (i)
P (exactly one of B or C occurs)
:P(B)+P(C)—2P(BmC):% ..... (i)
P (exactly one of C or A occurs)
:P(C)+P(A)—2P(CmA):% ..... (i)

Adding (i), (ii) and (iii), we get

ZZP(A)—ZZP(AmB)zg

SP(A)-XP(ANB)=

Now, P(AmBmC)=%

| w

- P(AuBULC)

=Y P(A)-XP(AnB)+XP(ANBNC)
3 1 7

=4+ =—
8 16 16

(©)

Probability of 4 member committee which contain at least one women.
= P(3M,1W)+P(2M,W)+P(1M,3W)+P(0M, 4W)
10C35C1 10C25C2 10(:15(:3 10(305(:4
15C + 15C + lSC + 15C
4 4 4 4
600 450 100 1155

+ + =
1365 1365 1365 1365
Probability of committees to have more women than men.

P(1M,3W)+P(0M,4W)
P(3M,1W)+P(2M,2W)+ P (1M,3W) + P (OM, 4W)

105

_1365 _ 1
1155 " 11
1365

(D)

Let the number of children in each family be x

Thus the total number of children in both the families are 2x

Now, it is given that 3 tickets are distributed amongst the children of these two families
Thus, the probability that all the three tickets go to the children in family B
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10.

11.

12.

C, 1 X(x-1)(x-2) 1

mC, 12 2x(2x-1)(2x-2) 12

—(X_Z) :l = X=5
(2x-1) 3
Thus, the number of children in each family is 5.
(A)
Favorable no. of triangle i.e., equilateral triangles (AAECand ABDF) =2
E D
F &
A B
Hence, required probability = 2 1
’ 5c, 10

(A)
P = Set of students who opted for NCC
Q = Set of students who opted for NSS

n(P) = 40, n(Q) =30, n(PNQ) =20

n(PuQ)=n(P)+n(Q)-n(PNQ)
=40+30-20=50
50 1

.. Hence, required probability=1-—==
q p y 606

(B)
 AcB;so AnB=A

Now, P(éj:m = p(éjzw

B) P(B)

- P(B)<lo> P(%)zP(A)

©
For an A.P. 2b = a + ¢ (even), so both a and ¢ even numbers or odd numbers from given numbers
and b numbers will be fixed automatically.

) . °C,+°C 25 5
Required probability = ———2 = — - =
a P Y 11C3 165 33
(B)

P(AmB)=P(A)+P(B)—P(AuB)
=1-0.8=0.2

Now,
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13.

14.

15.

16.

-+ P(AUBUC)=P(A)+P(B)+P(C)-P(ANB)-P(BNC)-P(CAA)+P(ANBNC)

= 0=0.6+04+05-02-$-0.3+0.2
=p=12-a
+ a.€[0.85,0.95] then p [0.25,0.35]

(©)

P (exactly one) =

ol

= P(A)+P(B)-2P(A

NI~ D

P(AorB)=P(AUB)=

(B)
k= No. of times head occur consecutively

P(k=3)= 3—52{HHHTH, HHHTT.THHT, TTHHH HT HHH)

P(k:5)=3—12{HHHHH}

P(émimé):l—(iJriJrij— 24

32 32 32) 32
.. Expected value of X
24 . 5 2 11

CSUXP(X) = (1) 22 4 3% 4 dx 2 4 Bx— =
2 XP(x)=(-) gy #3x b Ax o+ Bx =1

(D)
|
Numbers of seven digit number = o 7.6.5
213121
|
Numbers of seven digit even number = _o =6.5.3
212121
. p-553_3
765 7
(A)
1
P(E)<—=
(B)<

8 Ny 18 1\° 1
8 8
=30(3) (3)<3=2rel3) <

8
:{%j (°C,+° Cpytonnnn +8Cn)<%

=°C,+°C, , +.t° Cy <128

n+1
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17.

18.

= 256—(°C,+° C, +.....+°C, ,) <128

= C,+°C,+....+°C,, >128
=>n-1>4=n2>5

(D)

Total number of elements = 2022

2022 =2x3x337

HGF (n, 2022) =1

Is feasible when the value of ‘n’ and 2022 has no common factor.
A = Number which are divisible by 2 from {1, 2, 3,.......... , 2022}
= n(A)+2=1011

B = Number which are divisible by 3

From{1,2,3, ........ , 2022}

n(B) = 674

A B = Number which are divisible by 6

From {1,2,3,....... , 2022}

6,12,18,......... ,2022

Here n(ANB)=337

=1011+674—-337 =1348
C = Number which divisible by 337 from {1,...................... ,1022}

221

C = {337,674,1011,1348,1685.2022}

I \./

Already Already Already
counted in  counted in counted in
Set (AwB) Set (AB)  Set (AwB)
Total elements which are divisible by 2 or 3 or 337
=1348 +2 = 1350
Favourable cases = Element which are neither divisible by 2, 3 or 337
=2022 - 1350 = 672
672 112

Required probability = —— =—"2=
a P Y 2022 337

©

Let sample space n(S) = all 5 digit nos. = 9x10*
Smallest 5 digit divisible by 7 is 10003

Largest 5 digit divisible by 7 is 99995

. 99995 =10003+(n—1)7,n =12857

Numbers divisible by 7 and 5 i.e. 35

99995 =10010+(P-1) 35

= 99995-10010+35=35P = P =2572
.. Numbers divisible by 7 but not by 35 are
12857 — 2572 = 10285

P—% . 9P =1.0285

90000
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19.

20.

21.

22,

(B)
Given, P(E,) =% P(E,) = 5" &P(E,)-

According to question,
P(E,)+P(E,)+P(E;)<1
2+3P 2-P 1-P
+ + <
6 8 2

26-3P<24 = 2<3P = PZ%

1

So, gg P<1.Then,P,=1and P, _2
3 3

ﬂ+%:§

(A)

x> +oax+B>0, VXxeR
D=a’-4p<0

o’ <AB

" o,pe{l,2,3,4,5,6}

Now, total cases = 6x6 =36
Fav. Cases = f=1a =1 (v o <4)
B=2,a=12 (- a*<8)
B=3,aa=123 soon
B=4,a=1234
B=5a=127345
B=6,a=123456

Total favourable cases = 17

17
P(X) = %

(A)

Required case = exactly two digits are odd + exactly there 3 digits are odd
For exactly thres digits are odd then, the possible choices = 5x5x5=125
For exactly two digits odd :

If 0 is used then : 2x5x5=50

If 0 is not used then : °C, x4x5x5=300

Favourable cases = 300 + 50 + 125 = 475

. - 475 19
Required probability = —=—
d P y 900

36
(B)
Required probability = ar(A—DEC)
ar(ABC)
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23.

24,

il D(4. 1)
| min
% A

., ar(BDE) , ,*?*4 1.5
ar(ABC) 1><8>< 5 6 6
(B)
3R 2R
Given conditions are |4B 5B
3w 2W

A : Drawn ball from boy Il is black
B : Red ball transferred

Conditional Probability is P (E] _P(Ans
A)  P(A)

3 5
3.5

_ 910

3 5 4 6 3 5

—X—F =X —F —X—

9710 9 10 9 10

__ 1 1 5

15+24+15 24 18

(A)

Given that P(A|B):1 = P(ANB) _1

7 P(B) 7
.
P(B)=L

= P(B) 9

p(Bja)=2 = PIACE) 2
5 P(A) 5
5

P(A)=
= P(A) 18

We know that P(A'UB)=1-P(AUB)+P(B)

=1—P(A)+P(AmB)=§

P(A'nB)=1-P(AUB)
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:1—P(A)—P(B)+P(AmB):%
= Both(Sl)and(S2)aretrue

€

Let matrix A is singular then |A|=0

Let Prime Numbers are = (2, 3,5, 7, 11, 13, 17, 19, 23, 29}

Number of singular matrix = All entries are same + only two prime number are used in matrix.

2 213 3 29 29 2 3|2 5 2 29
2 2113 3 29 29 2 3|2 5 2 29
=10+10x9%x2=190
) . 190 19

Required probability = — =—

Auireap TR
(A)
Total no. of relations = 2°? =16

Fav. Relation = ¢, {(x, )}, {(¥,¥)}. {(x.3) (¥ Y)}{(xX) (¥, ) (. ¥) (¥, %)}

There relations are reflexive as well as transitive probability = %

(D)
A" B

Here no. of element in sample
n(s) =5x4x3%x2=120
None for favourable cases

f(a) + 2f(b) = f(c) + f(d)

5 2x1 3 4

4 2%x2 3 5

1 2x3 2 5
No. of favourable cases

n(A):2!><3:6

. P(A)= No.of favourable cases
' Total no.of cases

n(A) 6 1

(©)

No. of ways to select and arrange X, X,, X5, X,,X; from 1, 2, 3,.....,18.
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29.

30.

n(S)="C,

Fixed the value of x, and x, as 7 & 11.

X, (%,) X5 (X, ) Xs

Then, the number of choices of x, X, & X, are shown below
n(E)="C,x°C,x'C,

_ 6x3x7 1 1

P(E =—
(B) BC,  17x4 68

(©)

Let E, =denotes selection for 1% bag
E, = denotes selection for 2" bag

1

Then, P(E,)= P(EZ):E

F = selected balls are 1 red & 1 black

o[ F]_2Cx'C 1
°C, 5

of F _cxic, 12
E,) ™c, (n+5)(n+4)

: 5)- P(El)xP(II;J
F _P(El)xP[£J+P(E2)xP(;J
w s
1 6 11
10" (n+5)(n+4)

11(n*+9n+20)=6(n”+9n +80)
=5n°+45n-260=0=n=4

(D)
Let P(aprrimenumber) P (acomposite) P(1) ‘
2 - 1 3
So, P (a prime number) =2k,P(a composite number) =k & P(l) =3k
1

&3><2k+2><k+3k=1:>k=1—1

P(success) =P(1 or4) =3k +k = 1i'1

Number of trials, n=2

Therefore, mean =np = ZXi = E
11 11
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31.

32.

33.

(©)

. . a
Given mean =a, variance = E and

4
P(x=1)=—
( ) 243
X=nP=q ()
o’ =npq :% [From (i)]
o 1 2
Sa=ar=q=-=P=1-q=2
“=3=0973 =3
Here, P(X =1)=
243

1 n-1
RO[ORES
3)\3 243
(HEIEES
3/)\3 243
4 2 5 1
s0, - aorxc-5)-c, 2] (1] e (2] 2
3)\3 3)\3
4
()
3)\3 27

(B)

Given mean and variance is np =4and npq =4/ 3 respectively
Here n=6,p=2/3,0=1/3
54(P(X =2)+P(X=1)+P(X =0))

(<36 < o))

_146
27

(©)

Required binomial distribution is B(7,p)

So, n=7;p=p

Take P(X=3)=5P(X =4)
"C,xp*(1-p)' =5"C,p*(1-p)’
G, _p

e C :ﬁ:ﬂ—p:Sp:szl
4

1 5
=>p==-—=0=—,Heren=7
P 6 a 6

Put the value of n,p&q in mean & variance
Mean :np:7><l:Z
6 6
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34.

35.

Variance =npq = 7><1 E:§

6 6 36

7 35 42+35 77
Sum =—+—-=
6 36 36 36

Therefore, the required sum is %

(D)

We have probabilities as occurring of mark n is l

n

1 1
—P(2)==;P(B)==
;P (2)=5iP(B)=3
1 1 2
P(4)==:P(16)=— P(32
(4)=7:P(16) === P(32) = —
Possible cases are 16,16,16 and 32,8,8

Therefore, Probability—i+£ l 1 x3= 13

Then, P(n)=

13

16° 12 8 8~ 168 2¢

(D)
Given that,
A pair of dice is thrown 5 times.

Required Sample space is {(1.1), (1, 2), (1, 3)......(6,6)}

Total number of observations = 36

Now, a sum of is observed in {(1 4),(4,1),(2,3),(3 2)}

No. of favourable outcomes = 4

4 1

P = —_—= —
(success) p %°9

. 1 8
P(failure)q=1-==—
(failure)q 5~ 9

We know that for a binomial distribution, B(n, p)
P(X =k)="C,p*q"™* where k>0 and p+q=1
. required probability

= P(X 24)=P(X =4)+P(X =5)

4 5
5~ (1) 8 s (1)
="Cy| = | =+7C5| =
4(9} 9 °lo
8 1 41
CEE e
41x3 123
T30.3 3t
But given that P(X >4)= o
k 123
M
= k=123
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36.

37.

(A)
Let X = Event that product is defective, then

p(i]:i
A) 100

o
(&) o
P(C)P(XJ
Now, P[_Jz P(A)P(ij+ P(B)P(EJJFP(C)P(?JJ
50 2
= P(%j: 20 3 +130(? 15)‘0+50 2

X X X
100 100 100 100 100 100
~ 100
]_60+120+100
5
-2

(A)

Given, The probability that the random variable X takes
P(X-x)=k(x+1)37,x=0,1,2,3,...., wherek is a constant.

Now we know that,
P(X=O)+PP(x=1)+P(x=2)+ ..... =1
k 2k 3k

- -(2)

23 1.1

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

38.

39.

Now finding,
P(X>2)=P(2)+P(3)+....

= P(X22)=1-P(0)-P(}
>2)=1

p(X (k 2kj:1_§=1
3 27 27

(D)

Given that,

2N < N!

N is the sum of numbers of two dice.
= 2<N<12

Let us check the given condition 2V < N!
N =1 (not possible) — 0

N = 2 (not possible) —» 1

N = 3 (not possible) — 2

N =4 (possible)

We need to find the probability for N >4,
= P(N>4)=1-P(N=2)-P(N =3)

12 n
Now let us find 4m — 3n.
=4x11-3x12=8.

(A)

Given that P (getting odd 7 times) = P (getting odd 9 times).

This is the case of binomial distribution with n successes and probability of success = p :g and

failure is qzl—pzl.
2

We know that P(X =k)= ”Ck(IO)k (a)
Now, P(X =7)=P(X =9)

] 1 7 1 n-7 i 1 9 1 n-9
2 2 2 2
nC7 = an

—
= nCn77 = an
= n=16

1 14 1 2
= P(2timeseven)= 16C2£ j (—j

2 2
_15x4 60 Kk
T TE
= k=60

n—k

U
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40.

41.

(©)
Given that variance of o —p is P

ae{l,2,34,5,6!}
Be{l234,56)
(o— 0 (O case)
(a.—Pp)=-1 (5 case)
(—B)=-2 (4 case)
(a.—Pp)=-3 (3 case)
(0—B)=—4 (2 case)

B)=
)=
)=
)=
)=
(a.—Pp)=-5 (1 case)
)=
)=
)=
)=
)

Q

Q

(oo—B)=1 (5 case)
(0o—B)=2 (4 case)
(o.—PB)=3 (3 case)
(oo—B)=4 (2 case)
(o— B 5 (1 case)
Mea

Q

Q

IZn:f,(x—x)

We know that variance = =+—
Z fi
i=1

. 2 0% x6+2x1%x5+2x22x4+2x3*x3+2x4%x2x5%x1
Variance = o = 36

105_35
18 6

26 (5+16+27+32+25)

~ p=35
Sum of divisors of p=1+5+7+35=48

(©)

It is given that P(H)=3P(T)
: _3 _1
. P(H)=7. P(T)=3

Since coin is tossed till either 1H or 3T occurs. So, process will end in the maximum of 3 throws.

X,

AlW|k

P(X:)

Mlw

Alw
ANl
X
I
X
Nl
Nl
X
Ml
X

NP

Now we know that,
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Mean is given byi XiP(X;)

i=1

Mean :1x§+2xi+3xi:é
4 16 16 16
(B)
Given that the difference between the mean and variance is 1.
= np-npq=1
= np(1-q)=1
= np®=1

Also given that,
= 2P(X =2)=3P(X =1)

= 2_ rlc:2 qun—Z :3' nclp‘qn—l

Now,

n’P(x>1)=n*(1-P(x=1)-P(x=0)) :16£1— 401-[%)4 —[ET] =11

2

©
Given,
Bag have 6 white and 4 black balls.
Now also given die is rolled and the number denotes the number of ball drawn from the bag,
So, probability all drawn balls are white will be,
6 6 6 6 6 6

LG, G G G G Ce

6 1oC1 10(:2 10(:3 1OC4 10C5 10(:6
1[ 6 15 20 15 6 1 }

+ =+ — + +
6110 45 120 210 252 210
_ 504

2520
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44,

45.

46.

47.

48.

©)

Q =sample space

A= be an event

If P(A)=0 = A=¢

If P(A)=1 = A=Q

Then both statement are true.

(B)
M =33x33

X(66—X)ng33x33
11<x<55
A:{12,15,18, ...54}
15 1
p( )_E_ﬁ
(B)
n(S)=36
Given: N—2,4/3N, N+2 arein G.P.
3N =(N-2)(N+2)
3N=N?-4
= N?-3N-4=0
(N-4)(N+1)=0 = N =4 or N =-1 rejected
(Sum=4) = {(1.3),(3,1),(22)}

n(A)=3

(A)==-L_% og
36 12 48

(D)

D5, + °C.Dypyy + °C,D
Required probability =1——t2) =049 7 72719

15!
, 15! 14! 13!
Taking D) as " D4y 88 ' D3 @S "
15! 14! 15x14 13!
—+15-—+ x=—
We get, 1—| -£ € 2 €
15!
:1—[l+1+ij:1—£z0.08
e e 2e 2e
(B)
A A
Let P(w)=~%, then P(WZ):E . P(wn):mn_1
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49.

50.

51,

As > P(w)=1= =1= A=
o= i
2
1
So, P(w,)= o

={2k+30;k, £eN}={57,8,,9,10,...}

=N- {1 2,2,4,6}

o P(B)=1-[P(w)+P(w,)+P(ws)+P(w,)+P(w)]
=1- [1+—+— — i

2 4 8 16 64

1 32+16+8+4+1_i
- 64 Y
(B)
Either all outcomes are positive or any two are negative.

. 3 1
Now, p=P (positive) =—==
p (p ) c=>

. 2 1
= negative) = — =—
q=p (negative) 53

. . 1y 121\ AUERS
Required probability =°C.| = | +°C,| = | | =] +°C (_J (_j
P g 5@ i 2[3) sz T3 2

_ 521
2592
Option (B) is correct.
(A)
°C, +°C, 10415 25 5

2C,+%C,+°C,+°C,+°C, 1+3+6+10+15 35 7

(B)
np+npg=>5, np-npg =6

np(1+q)=5n°p°q=6
n?p?(1+q)” = 25,n*p*q =6
S14qP=25

q

60° +12q+6 = 25q
60° —13q+6=0
60°—9q—4q+6=0
(3g—2)(29-3)=0

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

52,

53.

q—Z 3 g=— isaccepted
32
1 12
p=—=n-—+n-—-—=5
3 3 33
3n+2n=5
9
n=9
1 2
So, 6(h+p—-q)=6{9+=——=|=52
(n+p-q) [ 3 3]
(A)

A : no. on 1% die < no. on 2" die
A : no. on 1% die = even & no. of 2" die = odd
C : no. on 1% die = odd & no. on 2" die = even

n(A)=5+4+3+2+15
n(B)
n(C)
n((AuB)NC)=(ANC)uU(BNC)
=(3+2+1)+0=6

=9
=9

(D)

Given that three dice are thrown.

The total number of outcomes when three dice are thrown together is 6> =6x6x6
The number of outcomes such that all the outcomes are different is =6x5x4 .
For ex: If the outcome in dice 1 is “6” then the number of outcomes for dice 2 should be

5(1, 2,34, 5) which excludes the outcome “6”.

Hence, the required probability is = 6x5x4
6x6x6
_20_5_p
36 9 ¢
= g-p=9-5=4
Therefore, the required answer is 4.
(30)
Y P(X)=1
.'.k+2k+2k+3k+k:1:>k:%
2k
P(X=2 ol
Now,P:P(1<x<4j:( ): ok _2
X<3 P(X <3) £+% 3
9k 9k
Lpo2
3
Now, 5p =2k
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55.

56.

:»(5)(%):%(1/9)

=A=30

(6)
Let p(E,)=x,p(E,)=y and p(E,)=z
E

a=p(E,nE,E,)=p(E,).p(E,)n(E;)
= a=x(1-y)(1-z) (i)
Similarly,

y(l-z) .. (i)

B=(1-x).
( x)(1- y)(l ) (iii)
- _

X o
—=— = X=
1-x p o+p
From (iii) and (iv),
I QU
1-z p Y+p
a Y+p P
LA 1+—
P(E) _x_a+p_ vy _ "y V)
p(E,) z v o+p , P
Y+P o a
Given that

(a—2B)p=af = ap=(a+2p)B ... (vi)
(B—Zy)p:2[3y:>3yp:(p—2y)[3 ..... (vii)
From (vi) and (vii),

a _oa+2p

3y p-2y

= E—@:5 = E+1:6(E+1] .....
Y o Y o
From (v) and (viii),

P(E) _
p(Es)

(33)

= poa—6py=5ya

(viii)

Total number of numbers according to the condition

N(S) = 2x2x2x2x2x2=64
Divisible by 21 when divided by 3.
Case— I : All 1 (1)

Case —I1: All 8— (1)

Case — Il : 3 Ones & 3 eights
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6!
331
Required probability
22
64
22

96p = 96x =< =33
64

(75)
O<%£1 = -3<d<1 ... (i)
0<=M o o S3cq<3 (ii)
4 4 2
o<z o Scg<l (iii)
4 4 4
0<=¥ o o —%sdﬂ ..... (iv)
From (i), (ii) and (iv)
1 1 ... 1
—=-<d<= Minimumvalueofd=-=
3 4 3
2(1-4d) 3(1+3d
Mean:0+1+2d+ ( )+ (+ )
4 4
)_(=6+3d:1(6—3x1j=§ 60X = 60x > = 75
4 4 3 4
(19)
Given that A is subset of S hence, A can have elements:
Type 1: {}

Type 2. {E,} {E,},.....{Eq}
Type 3: {E,,E,} ,{E},E;},...... {E;, Eq)

Type 6 : {E;,EproioEsbyonnnnns{Ey Eg, Eg, Eq B}

Type 7: {E.,E,,... B¢} {E5 By Eg )
Type 8: {E,,E,,...E;} ... {E,, Eqy e B}
Type 9: {E,,E,,...E,}

As P(A)zﬂ;

Note: Type 1 to Type 4 elements can not be in set A as maximum probability of type 4 elements.
{ES’E6'E71E}IS £+£+l+ 8 13<ﬂ
36 36 36 36 18 5

Now for type 5 acceptable elements let’s call probability as P,

P _ NN, +ns 4N, +0; <f
° 36 5
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59.

60.

= n,+n,+n,+n,+n, =29

Hence, 2 possible ways {E;,E;,E,,E;,E; or E,}
P,=n,+n,+n;+n,+n,>29

= 9 possible ways

P,=n+n,+..... +n, >29
= 7 possible ways
Po=n+n,+.... +ng =29

= 1 possible ways
Total number ways = 2+9+7+1=19

(27)
Given a quadratic equation 64x?+5nx+1=0 has no real roots, so
D<0

= N?-4x64<0
= N<§ = N=1273

And, For a biased coin, the probability of getting head is P :% , and probability of getting tail will

3

be Q=—

Q 4
So, required probability is

1 31 (3%1 (3’1 p
— 4 — 4| = — | = —_ =
4 44 \4) 4 \4) 4 ¢

(10)
Given,
A fair n(n >1) faces die is rolled repeatedly until a number less than n appears,

1 2 3 4 L

n-1 1(n-1 1 n-1 1 (n-1
pi JE— — ] — —5 = -
n n n n n n n

Now we know that, mean is given by,
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61.

62.

Mean =" p;x; :1n_—1+g(n_—1}r%(n_—1]+
n

— n n n n
n 1
—=1-=|S (1
= 2-(1-3] )
2 3 4
Where, S:1+H+?+$+"" .(2)
1S:£+£2+%+.... (3)

n n n° n
Now subtracting equation (2) — (3) we get,

(1—1]8 :1+£+i2+i3+....
n n n° n

.
n 1_7

=)

Now putting the value of S in equation (1) we get,
n [ 1} 1 n

= —=|1-=—|x =
9 n (1 1)2 n-1

= n=10

(120)
X+Yy =5\
Cases :

X y Number of ways

SA Sh 20
Sh+1 Sh+4 25
SA+2 Sh+3 25
SA+3 Sh+2 25
SA+4 Sh+1 25

(9)
E, = Smokers

E, = non-smokers

P(E) -7

E = diagnosed with lung cancer

p| E |2
E ) 28
p| E]-L
E,) 28
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P(EJP|
P(%j: P(E()Eij
27

1
4728 21 9
1,273 1 30 10
4 28 4 28
K=9
63. (14)
°c, 1
p: -
6x6 6

9= 6x6x6x6 54
Lo pigq=9:5 = m+n=14

_cx’Cx4 5

64.  (10)
[x-y|<a = —a<x-y<a

= X—-y<aand x—y>-a

(60 - a, 60)

0,60) | £

(0, a) G
C (60, 60-a)

V

/ o B (60, 0)
A (a, 0)

ar(OACDEG)
"= (osoF)
_ ar(OBDF )—ar(ABC)—ar(EFG)

ar(OBDF)
2 1 2 1 2
1 (60)° =2 (60-a)’ 2 (60-a)
- — =
36 3600
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= 1100 =3600—(60-a)’

= (60—a)” =2500 = 60—a =50
= a=10
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___EEThTyYTTTEEE

Only One Option Correct

LA
Given: P(B)=3/4,P(AnBNC)=1/3

P(AmBm(_Z)=1/3

From above venn diagram, we see
BAC=B-(AnBNC)-(AnBNC)

= P(BNC)=P(B)-P(AnBNC)-P(ANBNC)

4 3 3 12 12

2. ©
Given that E, F, G are pairwise independent events.

P((ECmFC)mG)
P(G)
P((E°F)nG) P(G)-P((EUF)NG)
p

) ) (G)

=P(ECmF°/G)=

P(G)
P(G)-P((ENF)U(FNG))
P(G)
P(G)-P(ENF)-P(FNG)+P(ENFNG)

0
L
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(D)

We know that P(H, /E):%
_P(E/H;)P(H)

P

= P(E):P(E/Hi)P(Hi)

P(Hi /E)
Now, giventhat 0 <P (E) <1
P(E/H;)P(H,)
P(Hi /E)
= P(E/H;)P(H,)<P(H,/E)
But if P(H, "E)=0 then
P(H,/E)=P(E/H,)=0
Then P(E/H;)=P(H,)<PP(H,/E) is not true.
.. Statement — I is not always true.
Also as H,,H,,.....,H, are mutually exclusive and exhaustive events.

= 0<

.. Statement — Il is true.

(D)
Given that A and B to be independent events
- P(AnB)=P(A)P(B) = NACB) _N(A) n(B)
n(s)  n(S) n(s)
= mzixi: n(AmB)ZEy
10 10 10 2
= n(ANB) has to be integer, we have b =5 or 10

. n(B)=5o0r10

B
Sl'h)e given system of equations are
ax +by=0,cx+dy =0, where a, b, c, de{0, 1}
. the system of equations have unique solution,

a b . b
L= e

c d c d
This condition is satisfy by the following cases —
1 111 0 1 01 0|0 1
‘1 0’0 j’l j’l 1"0 1’11 o‘
*. Number of favourable cases for the system of equations have unique solution = 6.

Total possible cases of a,b,c,d €{0,1} =2* =16

#0
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*. Required probability = % =

0| w

-. Statement - 1 is true.
*. Homogeneous system of equations always has a solution
(Trival solution x = 0, y = 0 or many solution)
*. The probability that the system of equations has a solution is 1.
Hence the statement-2 is true but is not a correct explanation of statement- 1.

©) |
From the tree diagram.
Ongin

G R
3 /'/ %
- / (Station A)
/4 /z /\/4 3//\4 3/, (Station B)

G RG RG R
P (ongmdl sn;,nal is green / signal received at B is green)
B P(GGG)+P(GRG)

P(GGG)+P(GRG)+P(RGG)+P(RRG)

4 3 3 411
X—X—+—X=X

_ 5 4 4 5 4 4
433411113131
—X—=X—F=X—=X—F=X—X—F+—X—X—
544544544544

410

___ 5716 __40 40 20
6101240+64623
51516

(©)

Given, 0" +®? +®* =0. If o isacomplex cube root of unity then,

Sum of consecutive power ®is zero

CO _|_0)3m+l +0)3m+2 O

Where m, is integer.
r,,r, are the numbers obtained on die, these can take any value from 1 to 6.
", m can take values 1 or 2 for r,, values o or for r, and values o or 1 for r,
*. Number of ways of selecting r,,r,,r,
=%C,x*C,x *C,x3!
Also the total number of ways of getting r,,r,,r, ondie = 6x6x6
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2 2 2 1
.. Required probability = C1X6C16X 6C1X3' :%
X0 X

A

(D4) can show a number appearing on one of D,,D, and D, in the following cases.

Case I: D, shows a number which is shown by exactly one of D,,D, and D,.

D, shows a number in °C, ways.

One out of D,,D,and D,can be selected in °C, ways.

[The selected die shows the same number as on D, in one way and rest two dice show the different

number in 5 ways each.]
Number of ways

= 6Clx 3C1><l><5><5:450

Case II: D, shows a number which is shown by exactly two of D,,D, and D,.
Number of ways

=°C,x°C, x1x1x5=90

Case I1l: D, shows a number which is shown by all three dice D,,D, and D,.
=°C,x°C,x1x1x1=6

.. Total number of favourable ways = 450 + 90 + 6 = 546

Total ways = 6x6x6x6
546 91

6x6x6x6 216

. Required probability =

(A)
P (at least one of them solves the problem)
=1-P (none of them solves it)

s

1137 21 23

2747478 " 256 256

(A)

According to given condition, following cases may arise
GGBBB BGGBB

GBGBB, BGBGB,

GBBGB

Thus favourable cases are =5x 2 3!1=60
Total ways in which 5 persons can be seated =5!=120

. . 60 1
.. Required probability = — =—
q p y 120

©)

. 20 80
Given P(T,)=—,P(T,)=—,
iven P(T,) 100 (T2) 100

Let P 2 =P, then P 2 =10P
T2 Tl
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12.

13.

By total probability,

D D
P(D)=P(T,)P| = |+P(T,)P| =
o Bpocn(2
o -2 p B
100 100 100

_pop-t
~ 280 40

p( 2L

T,) 40
= P 2 1—£:@ and P b :1—i:§
T, 40 40 T, 40 40

o(%)- @P‘T)

80 39

- 100 40 156 78
20 30 80 39 T 186 93

100 40 100 40

(B)

We know the total number of ways of dividing n identical things among r persons

Total number of non negative solutions of x +y + z = 10 are = *C, =66
If z is even then there can be following cases arise:
Z=0 = No. of ways of solving x +y =10 = *C,

Z =2 = No. of ways of solvingx +y=8 = °C,
Z =4 = No. of ways of solvingx +y=6 = 'C,
Z =6 = No. of ways of solvingx +y=4 = °C,
Z =8 = No. of ways of solvingx +y=2 = °C,
Z =10 = No. of ways of solvingx+y=0 =1

Total wayswhen ziseven=11+9+7+5+3+1=36

Required probability = % = E

11

(B)
Probability of getting head on coin C, =P(H)=

Probability of getting head on coin C, =P(H)

Wik wlN

For the coin C,

No. of Heads(a) [0 [1 |2

_ n+r—lC
- r-1
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Probability 114 |4
91919

For the coin C,

No. of Heads(a) [0 |1 |2

Probability 4 1411
9/9]9

For real and equal roots of the given polynomial
o’ —4p=0= o’ =4

- (a,)=(0,0),(2,2)

So, probability = lxi—kﬂxi:@
9 9 9 9 81
14. (A
E,={1,2,3)
§,=1{1,2 S=12.3 §,= {1.3)
Ey= E,~S= {3} : Ey=E~5={1) E,= E\-S;= 12}
Fi=11,2,3,4) Fy={1,2,3,4) Fy=1{1,3,4)

| 1

_ P(S,n(E;=E;)) _ P(A,2)

P(El = Es) P(A)
P(A)=P(A,,)+P(A;)+P(A,,)
P(A)=P(A,,)+P(A;)+P(A,;)

) ) )
If1,2  I1f1,3  If 2,3
Chosen Chosen Chosen
at start at start at start

1 1x°C, 1

P(A,)= 3 E x =

L1
lis definitely 1,2chosen
chosenfromF,  from G,
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11 1 1
=—X—X—=—
3 2 10 60
1 1x°%C 1
P(A;)==x 1 x
( ) 3 3C2 5C2
1is definitely 1,2chosen
chosenfromF,  from G,
12 1 1
=—X—X— = —
3 3 10 45

1 5C. x1 1 1x°%C 1
P(A,5)==x 1 + L

X X
4 4 4 5
3 C, c, °‘c, °c,
1 I
1lis notchosen 1lis chosen
| fromF, fromF,

1 1,32

3\12 20 45

P(A):i+i+£:i
60 45 45 12

P(AM)_E
P(A) 5
15.  (O)
According to question
15
Red (Box 11 48 » Cirenn
1
3 12
i} 16
Box | —» Blue (Box 1 )=———p Green
3\
16\ 6

N\ 32
4 (reen (Box 1V)——p White

Event E : One of the chosen ball is white

F : At least one of the chosen ball is green
5 6
7X7

P(Ejz 16~ 32 _5

F 1><15+ 3 ><12 5 5 52

2748 16 16 16
16.  (A)

3R 3R 3R 3R
2B 2B 2B 2B

Box -1 Box-2 Box-3 Box-4
Casel 4Balls 2Balls 2 Balls 2 Balls
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Case Il 3Balls 3 Balls 2 Balls 2 Balls
2R 1B 2B 1R 2R 1B 2B 1R

‘c,[°c,2c,+°C,2C,](°c,%c,) +“c,[°c,’c, + ¢, %c, [ [°e.’e, |
=4(5)(6)° +6(3x2+3)°(6)’

=4320+17496
= 21816 (Optiona)

(B)
2 2

X Y <1and y? <5x
8 20

LS (1) (2 V10
8 20

y® =5x -(2)
On solving (1) and (2) (0)0)

x> X

—+—=1
8 4

X2 +2x=8

X2 +2x—8=0 (2:=410)
X=2,-4

X ={(11),(1,0),(1-1),(22), (L -2),(21), (2 -1).(2.3).(2-3). (2. -2). (2. 2). (2 0)f
n(s)="c,

A is event of selecting 3 points for which area of A is positive integer.
n(A)=4x7+9x5=73

7373
P(A)= o=
Lc, 220

o

1(212121 j(12112121 ]
S| SX o X=X =X = .0 [H] SX =X S SX =X =X =X = +..... 0

9139 3339 339 333239
2 121

1 o> X=X =

12,378

91 1-°
9 9

1 2 2 5
—+ + =—
9 3x7 7x9 21
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One or More than One Option Correct

1. (B, C)
P (passing at least in one subject)

:P(PuCuM)zl—P(PuCuM):O.75

= P.(P).P.(C).P.(M)=1-0.75=0.25 :%

N (1—m)(1—P)(1—C):% ..... (i)

P (passing exactly in two subjects) = 0.4

= P(Pmle\_/I)+P(PmCmM)+P(F_’mCmM)=§
N P.C(l—m)+pm(l—c)+cm(1—p):% ..... (i)
P (passing at least in two subjects) = 0.5

= pm(l—c)+pc(l—m)+cm(1—p)+pcm=% ..... (iii)

1 2 1 .
= pcm= E_g 0 [From (ii)]
(C) is true.
From (i), (ii) and (iii), we get
p+c+m=§—(7)
(b) is true.
2. (A, D)
Given that E and F are independent events
~ P(ENF)=P(E)P(F) ... (i)
P (exactlyone) = (EmF)+P(EmF) 11
= P(E)P(F)+P(E)P(F)
11
= P(E)(1-P(F))+(1- ) (F)=>¢
11
= P(E)-P(E)P(F)+P(F)-P(E)P(F)=—¢
= P(E)+P(F)-2P(E)P(F)=3 (i)
P(noneof them) = P(Eml_:):% = P(E) P(I_:):%
2
= [1-PE)][1-P(F) -5
N 1—P(E)—P(F)+P(E)P(F):2—25 ... (i)

Adding equation (i) and (iii) we get
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13 12

I-P(E)P(F)=z or P(EP(F)=2L (W)
Using the result in equation (ii) we get
P(E)+P(F):2—: ..... W)
Solving (iv) and (v) we get
3 4 4 3
P(E)=g and P(F):g or P(E)=g and P(F):g
.. (a) and (d) are the correct options.
(A, B)
P(XNY 1 1/6 1
P(X/Y)=%:E=W:P(Y)=§
- _P(XnY)
Similarly, P(Y/X)_—P(X)
1 1/6 1
MEIEE R
1 11 2
(8 P(XUY)=P(X)+P(Y)-P(XNY)= E 375" 3
. (a) is true

(b) =+ P(XNY)=P(X)P(Y)

— Xand Y are independent events.
. (b) is true

But (c) is not true.

(d) P(XCmY):P(XC)xP(Y):%x%:%
- (d) is true

(B, D)

Given that P(X1)=%,P(x2)=%,p(x3)=%

P(X) = P (at least 3 engines are functioning)
=P (X, "X, "X )+P (X, AXF X, )+P(XF X, "X, )+P(X, A X, " X,)
113131111111

244244244444

(@) P(Xf/X)= P(X:/X) _ P(Xf N X,NnX,)

P(X) P(X)

1 11
_2 4 41
1 8
4
. (a) is not true
(b) P[Exactly two engines are functioning / X]
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P[ (Exactly two engines are functioning )~ X |
P(X)

P(XS N X, nX,)+P(X,AX5 X, )+P(X, X, " XS)

P(X)
111,13 1,113

IXEX T X=X XX —

_2 4 4 2 4 2 4 4 _

w

!
8

NN

. (b) is true
P(X(WXZ)

(c) P(X/X,)= P(X,)

P(X, "X, " X,)+P(XE N X, "X, )+P(X, nX, " XS)

P(X.)
1111111

XX XX XX —

2744 2 4 4 274 4

[N
|

S

ENIREEN
| o

.. (c) is not true

(@ P(X/X,) =2 X0%)

P(X,)

P(X, "X, N X;)+P(X, nXF A X, )+P(X, A X, " XS)

_2 44 2 44 244 T
1 16
2
-, (d) is true
(A B)
. 1 1 2
Given that P(x):§,P(X/Y):§,P(Y/x):g
2 1 2
We have P(XNY)=P(Y/X)P(X)==x==—
(XAY)=P(YIX)P(X)=gxz =12

.. (c) is not true

And P(Y)=—rJ_15_ 7
P =S xiv) "L 15
2

. (a)istrue

. __P(XVWY)__P(Y)—P(X(WY)
P(X/Y)— P(Y) = P(Y)
~1-P(X/Y) =

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

-, (b) is true
P(xUY)=1+i—3=l
3 15 15 15

.. (d) is not true

(B, D)
R -5 R -3 R -5
G -5 |G -5 |G -3
B, B, B,

v P(B) = P(B) =5 P(B)) =15

(@) P(B3F\G)= P(BS)P(G/Bz):

. (a) is not true
(b) P(G/B,) =2
. (b) is true
()~ P(B,/G)
_ P(G/B,)P(By)

~ P(G/B,)P(B,)+P(G/B,)P(B,)+P(G/B,)P(B,)
4 12

_ 80

5 3 3 4 15 15 12

Xt X % +—+=
10 10 8 10 8 10 100 80 80
(12 400 60 _4
80 60+75+60 195 13
. (c) is not true
(d) P(G)=P(G/B,)P(B,)+P(G/B,)P(B,)+P(G/B,;)P(B,)
=—X—+—X—+—X—
10 10 8 10 8 10
_60+75+60 195 39
400 400 80

. (d) is true
(A, B,C)
Given that
1 _1 _1 _1

P(E):g,P(F)—6,P(G)—4,P(EmFmG) 10
(c)P(EuFuG)=P(E)+P(F)+P(G)—P(EmF)—P(FmG)—P(GmE)+P(EmFmG)

1 1 1 1
:§+6+Z—ZP(EQF)+E

13 1
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= P(EuFuG)<E
24

(d) Now, P(E®NF°NG®)

~1 P(EUFUG)>1-~
24

= P(ECmFCmGC)zE

24
(@ - P(E)=P(ENFNG®)+P(ENFNG)
= lzp(EmFmGC)+i
8 10
= 1—izp(EmFmGC)
8 10
=N % >P(ENFNG®) [Option (A) is correct]
(b) -+ P(F)=P(E°NFNG)+P(ENFNG)
= 1ZP(ECmFmG)+i
6 10
1 1 c
= ~-=>P(E°~FNG)
6 10
- iZP(ECmFmG)
60
= %ZP(ECF\FF\G) [Option (B) is correct]
Paragraph Type
Passage - |
1. (B)
Given: P(u,)oci. Let P(u;)=ki, we have > P(u;)=1
. . 2i
kKi=1l=> k) i=1=>k= P(u )=
= k=1=kyi=1= n(n+1):> (u) n(n+1)
By total probability theorem
d 2i i
P(u;P(w/u,) —
Z ;n(n+1)xn+1
2 n(n+)(2n+1) 2n+1 oS n(n+1)(2n+1)
Cn(n+1)t 6 3n+3 6
~limP(w )_I|m2n+1 |m2+1/n 2
ox n>o3n+3 n>=3+3/n 3
2. (A

Given that P(u;)=c

[Option (C) is correct]

[Option (D) is correct]

|
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P(W/u,)P
By Baye’s theorem, P(u, /w)=— (w/u,)P(u,)

iZ:l:P(w/ui)P(ui)

n
i1 N LN+l 2

S i n+l n(n+1) Thnl
;n+1 2

(B)

P(Wnu,)+P(wWnu,)+....+(Wwnu,)

P(u,)+P(u,)+..+(u,)
4 1 6 1 n
+ = x + = x

+

Passage - Il

(A)

Let E: getting 6

P(X =3)
=P(ENENE)=P(E)P(E)P(E)
_5, 5, 1.2

=—X—X—=—
6 6 6 216

(B)
P(X23)=1-[P(X=1)+P(X=2)]
:1_F+§x1}:1_ﬂzé
6 6 6 36 36

(D)
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4313[“;@)1 ...... w}(gjzx%xl_ls:(gj
6
w2 (3 (5 no]

" E,NE,=X>6=E,

8l
P(EIE,) = P(E.NE,) _P(E) _ls) _25

Passage - llI

1. (B)
1 ball

™~
H—u;, GW,2W) 1 u, (IW)
2 balls
" slilen "
T—u,, 3W, 2W) : u, (IW)
P(W)=P(HAW)+P(TnW)
P(H)+P(W/H)+ P(T)P(W/T)

13 , 2 1] 1 [°C, 202130202
= =xXlt=x—pt—x Xl S X ot — X
25 5 2 C, C, 3 C, 3
181(3112}41123
=—X—+—X| —F+—+—|=—+—=—
2 10 2 (10 30 30/ 10 30 30
2. (D)
1[3 142 1} 4
P(HAW 10
P(H/W)= (HoW) 2[5°" 5 2] 10 12
P(W) 23 2823
30 30
Passage - IV
1. (A)
1W 2W 3w
B, [3R B, I3R B, |4R
2B 4B 5B

Probability that all three balls are of same colour = P (RRR) + P (WWW) + P(BBB)
3.3 4 1 2 3 2 4 5_ 82

691269126912 " 648

2. (D)
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1w 2W 3W
B,|3R| B,|3R| B,|4R
2B 4B 5B

Let E,,E,, E,be the events to select bag B,,B, and B, respectively.

Let F be the event of getting one white and one red ball.
Then by baye’s theorem,

P(F/E,)P(E,)
=P P = B EIE )P (&) P(F/E,)P(E,) +P(FIE,)P(E,)
1 2x3
3 9C2 99

T 1(1x3 2x3 3x4) 181
=, + +
3’l°c, °c, *c,

Passage -V

1. B
(xl)+ X, + X, Will be odd. If two of them are even and one is odd or all three are odd.
E, and O, denotes the even and odd number resp. from i" box.
.. Required probability
=P(E,E,O,)+P(E,O,E,)+P(O,E,E,)+P(0,0,0,)
1 2 4133 2 2 3 2 3 4

=—X—=X—F+—X=X—+—X=X—+—X=X—

357357 357 357
8+9+12+14 53

105 105

2. (©)
Let X;,X,,X; are INAP=2X, =X, +X,
> LHS is even, that means x, & X, can be both even or both odd.
Required probability = P(E,E,)+P(0O,,0;)
_C,x*C,x*Cx'C,  3+8 11
- ’C,x°C,x'C, " 3x5x7 105

Passage - VI

1. (A, B)
Let E, = Box | is selected
E,=Box Il is selected
F = Ball drawn is red
P(E, /F)= P(F/E,).P(E,)
P(F/E,)P(E,)+P(F/E,).P(E,)
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3 n,+n, 2 1
. n 1 n 1
L x4 3 x= 3
n,+n, 2 n;+n, 2
n3
n,+n 1
or n 3 4n :g
1 + 3

n+n, n,+n,
On putting the values of the options we observed that (a) and (b) are the correct options.

2. (C, D)
E, = Red ball is selected from box |
E, = Black ball is selected from box |
F = Second red ball is drawn from box |
. P(F)=P(E,)P(F/E,)+P(E,)P(F/E,)
:”1Xn1—1+”zx n,
n,+n, n,+n,-1 n+n, n+n,-1
On putting the value of the options, we observed that (c) and (d) have the correct values.

Passage - VIl

1. (A)
Total number of arrangements of seating of 5 students = 5! = 120
No. of de-arrangements of S,,S,,S, and S, not get previously seats.

:4!(1—£+£—l+£j
1 21 31 41
=12-4+1=9
) . 3
.. Required probability = — =—
q P Y 120 40

2. ©)
Total number of arrangement of seating of 5 students = 5! = 120
Favourable cases:

= {(518385828 4):(51845,58;),(S,5,5:8:Ss )
S,5:8:5:S,).(S,8,5:5:S;).(S:S:8,S,S; )
$:5:5:5,S,).(S:5:5,5,S, ). (S:5,:5:S,S, ),
S,S,5:5,S;).(5,5,5:5:5, ) (S8,S:S;S:S; )
$:5,5.5:5;).(5:5:5,.S, )}
Favourable cases = 14

A~ A~~~

. .. 14 7
Required probability = — = —
q p y 120

60

Numerical Stem Questions
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1. (76.25)
Since, P, = probability that maximum of chosen numbers is at least 81

P, = 1-probability that maximum of chosen number is less than or equal to 80

. 80x80x80 . 04
! 100x100x100 125
p_ 6L

125

—=——=76.25

. 625p, _625 61 _305
o4 4 125 4

2. (24.50)
Since P, = probability that minimum of chosen numbers is at most 40

= | - probability that minimum of chosen number is greater than or equal to 41
__60x60x60 1 27 98

100x100x100 ~ 125 125
125 125 98

=S p, =Sk == =24.50
PP
3. (24)
X P(x) x.P(X)
0 P(0)=0 0
1 P(1)=0 0
4 8
P(2)=— —
2 (2) 49 49
20 60
3 _ —_
(3) 49 49
4 pa)=2 |10
49 49
168 24
E(X)=ExP(x)=—=2=2
7E(x)=24
4, (0.5)

2 consecutive points can be chosen in 2x6x7 ways = 84 ways
So, n(E)=84;n(S)="*C,
84 05

49C -
2

So, 7Tp="7x

Numerical Value Answer

()
Given that P(X > 2) >0.96
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= 1-P(X=0)-P(X=1)>0.96
= P(X=0)+P(X=1)<0.04

:(EJ +n(1j <0.04
2 2

n+l_1 _, 2 555
2" 25 ntil

= Minimum value of n is 8.

(0.50)
Total number of 3x3 matrices with 0 or 1=2° =512
E, contains those matrices in which sum of entries is 7.

.. It will be contains 7 one’s and 2 zeroe’s
. n(E,)= °C, =36
E, nE, contains those matrices in which 7 ones, 2 zeroes and its det is zero.
Det (A) = 0. This can be occurs when two rows/columns are identical.
e.g.
0 100 010
1 orl 1 1jorl1 11
1 1 11 111
- n(E,NE,)=°C,x°C,x2=18
. p( p(E.NE,) 18/512 1

E,/E,) )= = =—=0.50
P(EVE,) p(E,)  36/512 2
(422)
Let n(A)=a,n(B)=b,n(ANB)=c
S 1<b<a

Also given that A and B are independent events
P(ANB)=p(A)p(B)
n(AnB) n(A) n(B)

n(S)  n(S) n(s)

:E:EXE: ab=6¢
6 6 6
Ifa=6thenb=c=5,4,321 (" b<a)

There is only one way to select all 6 elements of set A
Number of ways of selecting 5, 4, 3, 2 or 1 elements in Band AnB are

°C,+°C,+°C,+°C,+°C,=2°-2=62
Ifa=5thenb = @ which is not possible because if c =5then b =6, whileb <a

Ifa=4thenb= % =3—2C, which is not possible because if c =2 thenb =3

2 elements in AN B can be selected in °C, ways.
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2 additional elements in A can be selected in *C,ways.
1 additional elements in B can be selected in *C, ways.
. No.ofwaysfora=4,b=3,c=2are
°C,x*C, x?C, =15x6x2 =180
Ifa=3thenb=2c = c=1,b=2
Which can be done in °C, x °C, + *C, = 6x5x6 =180 ways.

If a =2 then b = 3c which is not possible
.. Total number of required ways
=62+180+1800 = 422

(6)
Given that P = Probability of hit the target = 0.75 = —

Z = Probability of miss the target = 1—% = %

~. P(X =r)= Probability of r success = "C, (—j (—j

P(X=3)=1-(P(0)+P(1)+P(2))20.95

oy o o2

9n(n-1)
1+3n+(7
= 1- 2 1>095
4
2_
2+6n+9n 9n21_0l95
24"

n

:>9n2—3n+2£0.05x4”><2§f—0

For n=5,212<102.4 (Not true)
For n=6,308<409.6 True
Hence least value of n =6

(8.00)
Prime(2,3,5,7,11) = {(11),(12),(2.1),(1,4).(2.3).(3,2),(4.2),

(1.6).(25).(3.4).(4.3),(5.2),(6,1).(5.6).(6.5)}

n(odd prime) =14

P(odd prime) = —
Perfect square =(4,9) ={(13),(2,2),(3.1),(3,6).(4,5),(5.4),(6,3)}
N(perfect square) =7

7
.. P (Perfect square) = —
( quare) 3
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And P (odd perfect square) = 3%
Required probability

4 14 4 (14)24
—+—X—+ — | —+....
_ 36 36 36 (36) 36 _p_t
7 14 7 (14)27 7
—F—X—4 — | —+........
36 36 36 36/ 36
~14p=14.2_g
7
6.  (214)

E = Set of numbers divisible by 3
E={36,912........ ,1998}
. n(E)=666
F = Set of numbers divisible by 7
F={7,14,21,........ ,1995}
E nF = Set of numbers divisible by 3 and 7
={21,42,......,1995}

n(EUF)=606-+285-95 =856

856

Required probability = —— =P
a P Y 2000
856

So, 500P = ——x500 =214
2000

7. (0.8)
8. (31
0,1,222 44

Number divisible by 5 (event A)

3! 2!
Number of divisible by 20 must end in 20 or 40 = 31 (event B)

P(ANB)-= P(A)-P(%j: P<B>P(§)

R p(éj_mzﬁ

2 3 2
= Coefficient of x* in 4!(x°+x1)[1+x+%+x—J[1+ x+X—J:38

B P ( B) 38
- 38p=31
Matrix Match Type
1. (A)

P(Xi >Yi)+P(Xi <Yi)+P(Xi :Yi):]-
And P(X, > Y,)+P(X; <Y,)=P
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Fori=2
P(X,=Y,)=P(55)+P(4,4)

5.5 .11
X2+ —X—
1271277676
_25, 1 273
7236 72 8
5 5 5 1 5
P(X,>Y. 10,0)=—x—+—x=x2=—
(X2 >¥,)=P(10,0)=ox o+ ox62= 15
P(X,>Y,)>+o=1t
16 8 16
I->Q,ll >R
Fori=3
P(X,=Y,)=P(6,6)+P(7,7)
1 5. 1.5 17
T Bx6x6 126 12 0 432
P(X, > Y,)==[1- L ]=32
2\ " 432) 864
=TIV —S

Subjective Problems

lZC2 X Gc4 . 10(:1 X 2Cl N 12Cl X 6C5 | 11(:1 X 1(:1
18 Ce 12 C2 18 C6 12 CZ
Let us consider the events
E, = 4 white balls are drawn in first six draws
E, = 5 white balls are drawn in first six draws
E, = 6 white balls are drawn in first six draws
F= Exactly one white ball is drawn in next two draws (i.e. one white and one red)
Then P(F)=P(F/E,)P(E,)+P(F/E,)P(E,)+P(F/E;)P(E,)
P(F)=P(F/E,)P(E,)+P(F/E,)P(E,) [ P(FI/E;)=0]
12C2XGC4 10C1X2C1 12C1X6C5 llclxlcl
lSC ) lZC + 18C ' lZC
6 2 6 2
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<P(A)P(B)+P(A)P(B)=P(C)
Thus P(C)>=P(AUB)P(ANB) is proved.

N

et us consider the

m

N

w

m m m
Il

events

, = Person goes by car,
Person goes by scooter,
Person goes by bus,

, = Person goes by train,

F = Person reaches late.
Then according to question

1

P(E)=7iP(E.)=SiP(E,)=
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