Mathematics Probability

Probability

Single Correct Answer Type

1. The mean and the variance of a binomial distribution are 4 and 2

respectively. Then the probability of 2 successes is

1)37/256 2)28/256 3)128/256 4)219/256
Key. 2
Sol. np=6
npq=2
—q=2,p=2,n=8
2’ 2’

2. For a binomial distribution X = 4, o= \/g . Then P(X=r)=
1)°C, (1/4)" (3/4)"" 2)°C, (1/4) (31 4)°"
3) lGCr (3/4)r (1/4) 4) 12(:r (3/4)1’ (1/4)124

16—r

Key. 1
Sol. np=4
npqg=3

3 1
=q=>,p=-,n=16
=3P

3. If X is Poisson variate with P(X =O) = P(X :1),then P(X = 2)=

l)e/2 2)e/6 3)1/(6e) 4)1/(2e)

Key. 4
e’

Sol.  P(x=r)= o
4. In a Poisson distribution the variance is m. The sum of the terms in odd

places in this distribution is

e 2)e " cosh m 3)e "sinh m 4)e " cothm
Key. 2

Sol. Conceptual

5. Two natural numbers a and b are selected at random. The probability that a?+b?is
divisible by 7 is
(a) 3/8 (b) 1/7 (c) 3/49 (d) 1/49

Key. D

Sol.  abareis of then form
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abe{7m,7m+1,7m+2,7m+3,7m+4,7m+6}
a/b?e{7m,7m +1,7m +4,7m +2,7m +2,7m, +4,7m, +1}

. a%,b? must be of the form 7m.

1
Probability = —
49

6. If a and b are chosen randomly from the set consisting of numbers 1, 2, 3, 4, 5, 6 with

2/x
a*+b*
replacement. Then probability that Lt =06is
x—0 2

1 1 1
- b) = = d) =
(a) 3 (b) 2 (c) 9 (d)
Key. C
X X 2/x
Sol. Lt(a +b ) 6
x—0 2
bX
x—>0
=e =
Ioga+|ogb -6
ab—6
(a.b)=(1,6),(61),(2:3),(32)
Required probabilit 4 L
equired probability = =—
Hreap Y 6x6 9
7. Thirty-two players ranked 1 to 32 are playing in a knockout tournament. Assume that in

every match between any two players, the better-ranked player wins, the probability that
ranked 1 and ranked 2 players are winner and runner up respectively, is

(A) 16/31 (B)1/2 (C)17/31 (D) None of these
Key. A
Sol. For ranked 1 and 2 players to be winners and runners up res., they should not be paired with
) . . 30 14 6 2 16
each other in any rounded. Therefore, the required probability —x— —
31 15 7 3 31
8. A coin is tossed 7 times. Then the probability that at least 4 consecutive heads appear is
(A) 3/16 (B) 5/32 (C)5/16 (D) 1/8
Key. B
Sol. Let H denote the head,
T the tail.
* Any of the head or tail
P(H) = L P(T) = . P(*) =
2’ 2
4
HHHH*** (1)l
2 16
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THHHH** (1)L
2 32
5
*THHHH* = lj 1=t
2 32
5
**THHHH = (l] x1= i
2 32
>
32
9. A fair coin is tossed 5 times then probability that two heads do not occur consecutively (No
two heads come together)
1 15 13 7
1. — 2. — 3. — 4, —
16 32 32 16
Key. 3

SR 00 P 20 T A P
' no heads 1(head ) 2 —heads 3—heads

Where E —gtg n two consecutive heads.

1 5 6 1 14 7
=—t—F—F—=—=—
32 32 32 32 32 16

10. A man throws a die until he gets a number bigger than 3. The probability that he gets 5 in
the last throw

1
1. 3. — 4., —
6

Wk
Al

Key. 1

1
Sol. P(gtg a number bigger than 3) :E

1
P(gtg 5 in throw)= E

E —gtg 5 in last throw when he gets a number bigger than 3

P(E):1+l.l+1.1.l+
6 26 226
N
6 .1
2

1
3

11. A bag contains 4-balls two balls are drawn from the bag and are found to be white then
probability that all balls in the bag are white
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1 2 3 4
1. = 2. = 3. = 4, —
5 5 5 5
Key. 3
14,
3.4
Sol.  P(E)= > 3°2 ;
1
- G +i+ G
3|4 4Cz 4CZ
1 6.3
14346 10 5
6
12. A randomly selected year is containing 53 Mondays then probability that it is a leap year
2 3 4 1
1. - 2. — 3. — 4, —
5 5 5 5
Key. 1
. o3
Sol. Selected year may non leap year with a probability Z

1
Selected year may leap year with a probability Z

E — Even that randomly selected year contains 53 Mondays

3112 5
PO T 2

2
(Ieapyearj 2g 2
P— g
E 5 5

2

oo

13. When 5-boys and 5-girls sit around a table the probability that no two girls come together

1 1 3 4
1. — 2. — 3. — 4, —
120 126 47 7
Key. 2
Sol. E —first boys can be arranged in |4 ways, then there are 5-gaps between boys in 5-gaps, 5-
girls can be arranged in |5 ways
54 BEx4x3x2 1
p(E)=_ _
|9 5x6x7x8x9 126
14. There are m-stations on a railway line. A train has to stop at 3 intermediate stations then

probability that no two stopping stations are adjacent
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1 3 m-—2 mc
1. — 2. — 3. = 4, —2
mc, mc, me, mc,
Key. 3
Sol.  Let 3-stopping stations be S,,S,,S, then are m-3 stations remaining. Between these m-3

stations there are m-2 places select any 3 for Sl, Sz, 83 , then there are no two stopping stations are

adjacent
m-—2
P(E)=——
mc3
15. The probability that randomly selected positive integer is relatively prime to 6
1 1 1 5
1 — 2. — 3. — 4, —
2 3 6 6
Key. 2
Sol. Among every 6-consecutive integers one divisible by 6 and other integers leaves remainders

1,2,3,4,5 when divided by 6

The numbers which leave the remainder 1 and 5 are relatively prime to 6

Required probabilit 2_1
equired probability —=—
6 3

16. A and B are events such that P(A)=0.3 P(AUB) =0.8. If A and B are independent then

P(B)=
11 N 3.2 2?2
7 7 7 7
Key. 3

Sol.  P(AnB)=P(A).P(B)
P(Au B)= P(A)+ P(B)—P(A)P(B)

0.8=0.3+P(B)(1-0.3)

0.5=P(B)(0.7)= P(B)=

~N| ol

17. Ina 3x3 matrix the entries a;; are randomly selected from the digits {0,1,2 __9} with

replacement. The probability that the numbers of the form xyz where x,y,z are the elements in each
K, 12K,

row will be divisible by 11is ———— then K +K, =
10

Key. 6
Sol. The number of multiples of 11 from 000 to 999 is 91.
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91 7° x13°
The required probability = ( ) = 5
1000 10
18. Triangles are formed with vertices of a regular polygon of 20 sides. The probability that no

A A
side of the polygon is a side of the triangle is — Then — is
57 40

Key. 1
Sol.  The total number of triangles = 20C3 =1140 there are 20 triangles with two sides of

polygon there are 20x16 triangles with are side of polygon .". required probability
_1140-20-320 _ 800 _ 40
1140 1140 57

19.  The probability that sin~*(sin x) +cos™(Cos y) is an integer X,y €{L,2,3,4}is

1 3 15 1
A — B. — c.= D. —
16 16 16 17
Key. B
Sol.  Sin™(sinx)+cos™(cosy) to be integer X € [—%%] and

ye[0z]=x=1and y =1,2,3. required probability = %

20. Seven coupons are selected at random one at a time with replacement from 15 coupons
numbered 1 to 15. The probability that the largest number appearing on a selected

couponis 9, is

9 6
16

Key. D

7
(@) (—] D) None of these

Sol. Each coupon can be selected in 15 ways. The total number of ways of choosing 7 copouns is
157, If largest number is 9, then the selected numbers have to be from 1 to 9 excluding those
consisting of only 1 to 8.

9" -8’

57

Probability desired is

21. If the letters of the word MATHEMATICS are arranged arbitrarily, the probability that C

comes before E, E before H,H before | and | before S is

1 1 1
A) — B) — C) — D) ——
75 24 120 720

Key. C
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10 11
212121 8

The number of arrangements in which C, E, H, |, S appear in that order

(1) et 1
| 5 /212121 851

. 1 11 1 1
Probability = —+—=—=——
8.5! 8! 51 120

Sol. The total numbers of arrangements is

4 1
22. A signal which can be green or red with probability [gj and (g) respectively is received
by the station A and Transmitted to B. The probability each station receive signal correctly

3
= (Zj . If signal in received in B is green. The probability original signal was green.

(A) 3 (B) o () - (D) 2
5 7 23 20
Key. C
Sol. G = Original signal green. A = A receive correct signal, B = B receive signal correct. E is signal
received by B is green.
p EJZM
E P(E)
P(E)=P(GAB)+P(GAB)+P(GAB)+P(GAB)
433 411 131 113 46
= — =t St - et = —
544 544 544 544 80
__\ 40
P(GNE)=P(GAB)+P(GAB)=—
(GE)=P(GAB)+P(CAB)~
23. Three fair and unbiased dice and rolled at a time. The probability that the numbers shown
are totally different.
(A) S (B) 21 (€) = (D) z
9 216 9 3
Key. A
Sol. n(s)=6’
n(E) = Available 6 different numbers or 3 places in 6, Hence F’(E)§
P3 9
24, A bag contains 7 black and 4 white balls two balls are drawn at a time from the bag. The
probability at least one white ball is selected is
W~ ® o = o 2
11 11 55 55
Key. D
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ks
Sol. 1- 2
11,

25. There are ten pairs of shoes in a cup board out or which 4 are picked up at random one after
the other. The probability that there is at least one pair is
4 3 33 99
(A) — (B) — €) — (D) ——
11 11 107 323
Key. D
Sol. Out of 20 shoes 4 be taken in 20P .
4
Ways of getting no. pair=20x 18 x 16 x 14
224
Probability of no.pair = ——
323
. 224 99
atleast one pair=1-——=——
323 323
26. Out of 10 persons sitting at a round table. Three persons are selected at random one after
the other. The chance that no two of the selected are together.
1 2 5 5
(A) - (B) = (€) — (D) —
2 5 9 12
Key. D
Sol. Out of 10 persons 3 can be selected in 1OP ways = 10.9.8 = 720. First person in 10 ways.
3
Other 2 in 7C ways in which 2 are together in 6 ways. Hence
2
10x(7. —6)x2 5
P(E)= (7. -8) .
720 12
27. A bag contains n white and n red balls. Pairs of balls are drawn with out replacement until
the bag is empty. The probability that each pair consists of one white and one red ball is
|_n|ﬂ n-1 (l_n)zn
(A) == (B)
2n 2n
(in)’ 2° (In).2"
(9] — (D) —
2n 2n
Key. C
Sol.  n(s)=2n..2n—2.....2
n(E)=n?(n-1)"(n-2)"..22 =(|n)’
28. Let W be complex cube root of unity with W#1. A fair die is thrown 3 times. If I,I,, I, be

the numbers obtained on the die the probability that W +W?2 +W" =0 is
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1 1 2 1
A — B - C = D nll
(A) 18 (B) 9 () 9 (D) 36
Key. C
2 2 2
Sol. I, I,, I, must be of the four 3n, 3n+1, 3n+2 P(E):%:g

29. Four persons are selected at random out of 3 men, 2 women and 4 children. The probability that
there are exactly 2 children in the selection is

A) 11/21 B) 9/21 C) 10/21 D) a/21
Key. C
Yoo, 10
= T = 21
Sol. Req. = 2 childrens and 2 others 4

30. 10 different books and 2 different pens are given to 3 boys so that each gets equal number of
things. The probability that the same boy does not receive both the pens is

A) 5 B) 7 Q) 10 D) &
11 11 11 11
Key. C

Sol. N (S) =1Cy x 8Cs x *C4 x 3!
n (E) = the number of ways in which one boy gets both the pens
= 10C2 X 8C4 X 4C4 X (3‘)
W, 8 oy ey x(3) 1 10

L P(E)=1- =l-—=—
® RO S ORSEeN] 11 11

31. From a bag containing 10 distinct balls, 6 balls are drawn simultaneously and replaced. Then 4
balls are drawn. The probability that exactly 3 balls are common to the drawings is

A) 8/21 B) 6/19 C) 5/24 D) 9/22

Key. A
Sol.Let S be the sample space of the composite experiment of drawing 6 in the first draw and then

10 10
four in second draw then & {S} - Cﬁ * Cﬂl

_ P <<t BUx 24 B

. 0~ _ 10 =——— =
* Required Probability Cgn "l 10x9x8x7 21

32. If the letters of the word MATHEMATICS are arranged arbitrarily, the probability that C comes
before E, E before H,H before | and | before S is
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M1 o) 1 o1 ) 1
] 24 120 T2
Key. C
111
Sol.  The total numbers of arrangements is 212121 &

The number of arrangements in which C, E, H, |, S appear in that order

iy e 1
s loziz g5

1 111 1

Probability 85! 8 51 120

33. There are 12 pairs of shoes in a box. Then the possible number of ways of picking 7 shoes so that
there are exactly two pairs of shoes are

A) 63360 B) 63300 C) 63260 D) 63060
Key. A

12~ 10 3
Sol.  Total number of ways of picking Up 7 shoes with 2 pairs is -2~ C3X2

34. A pair of unbiased dice are rolled together till a sum of either 5 or 7 is obtained. Probability that
5 comes before 7 is

A) l B) E Q) E D) i
5 5 ] 4
Key. B
Sol. A-event that sum 5 occurs, B-sum 7 occurs
P(4)=~, P(B)=— p=13
3 & probability that neither a sum 5 or 7 occur 18

1 {1331 2
F= (ﬂc}ccumbeﬁréﬂ] = §+[E][§J +. o= —

35. Team A plays with 5 other teams exactly once. Assuming that for each match the probabilities of
a win, draw and loss are equal, then

A) 34

the probability that A wins and loses equal number of matches is &1

10
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B) 17
the probability that A wins and loses equal number of matches is E

) 17
the probability that A wins more number of matches than it loses is E

D) 16

the probability that A loses more number of matches than it wins is &1

Key. B
Sol. Probability of equal number of W and L is

(OYW, (OY L+ ()W, (1)L +(2)W, (2) L

5 5 5
(! +7c. % 1 +20,. 70, .
3 3 3] 81

36. A box contains 24 identical balls of which 12 are white and 12 black. The balls are drawn at
random from the box one at a time with replacement. The probability that a white ball is drawn
for the 4™ time on the 7™ draw is

A 5 B) 27 Q5 D) 1
& 32 32 2
Key. C
o)
Sol. In any trail, P(getting white ball) 2
1

P(getting black ball) <
Now, required event will occur if in the first six trails 3 white balls are drawn in any one of

the
3 trails from six. The remaining 3 trails must be kept reserved for black balls. This can happen
in ways.

3 3
:EDx[l] x(l] Xl:i
So, required probability e 2) 2 32

37. Four identical dice are rolled once. Probability that atleast 3 different numbers appear on them
is

A) 13 B) 17 0 23 D) 25
42 42 42 42
Key. D
. | b
Sol. HAAE can appearin -1 ways

11
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Probability
‘aaalb’ can appear in 2[: 6C2) =30
‘aabl’ can appear in 602 =15
‘aakc’ can appearin 3( 6C3) =0

B _
‘abed ' can appear in Cg=15

60+15 25
Probability = 6+30+15+60+15 42

38 f Xy Z € R g ¥ty +z =0 xy+yztzx= 3, probability for x to be positive only is

A) 3 B) E C) 13 D) 15
16 16 16 16
Key. C

3]
Sol. Range of x is '3

Since probability of x to be

13
3

\[ dr 13

3 1=

— -
Kl E_H 16
I.:I’x 3

Positive is -1

39. If F is the set of all onto functions from a set of vowels to set having 3 elements and Jer is

-1
chosen randomly ,then the probability that J {x} is a singleton is

A) l B) E Q) 3 D) E
15 15 15 15
Key. A

Sol. No.of onto functions from A having 5 elements to set B having 3 elements is 150 we shall

-1
now count onto function which satisfy iy {x] is singleton. We can choose a singleton

5
in G ways . The remain 4 elements can be mapped to remaining 2 elements in

2 - 2= 14 ways
5{14)

" desired prob T 150 15

40. Probability that a random chosen three digit number has exactly 3 factors is

12
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A) 2 B) 7 g 1 D) 4
225 200 200 200
Key. B
Sol. A number has exactly 3 factors if the number is square of a prime number,

squares of 11,13,17,19,23,29,31 are 3 digit numbers, required probability 900

41. If a, b are chosen randomly from the numbers present on a unbiased die with replacement.

2
r at bt
N = | |
Probability that is

A)

I
o

B)

L) | —
|
W | o—
W | oeo

Key. C

2
, a’® +bF A
}{111}}][ 5 J =ab=06

Total number of possible ways in which a, b can take values = 36

Possible ways are {{1’5}’ (6’1)’{3’ 2)’{2’3}}
1

Prob 9

Sol.

42. Six persons stand at random in a queue for buying cinema tickets. Individually three of them
have only a fifty rupee note each while each of the other three have a hundred rupee note only.
The booking clerk has an empty cash box, probability that six persons get tickets without waiting

for change is ----, (cost of one ticket is Rs.50/- and each person gets one ticket only)
2 3 4 5
Key. - C
Sol. Here random experiment is arranging 6 persons in a line (S =61="720

Let '@ denote person having Rs.50/-, ‘%' denote person having Rs.100/- note each since all
the six person, should get ticket first place should be occupied by a person having Rs.50/-
and sixth place should be occupied by person having Rs.100/- possible cases are

13



Mathematics Probability

la] laa] [22] [2]
la] [ab] [a] 2]

la] [at] [2a] ]
la] [ba] [a2] [2]

[a] [ba] [24] [2]

'a's can arrange among themselves and

'B's can arrange among themselves in

H{E}= SIZH3IE4-313 31343131 = 180
180 1

Probability = —— =~
7200 4

43. A number is chosen at random from the set of all 4-digit numbers each of which contains not
more than 2 different digits ,probability that it does not contain the digit zero is

n B) 2/ o D) 27
(! e % 5
Key. D
Sol. If & # Jthe numbers with O & aare

CLONOE, OO, OGS, G0, daaa, aaod & aaad . These are 917 = 63 [.:;t zh, ab= EI]

Now, aaah, aaba, abaa, baaa are 4 x9x8 = 288 & aabb, abab, abba
are 3x%x8=216 & aaaa are 9
288+216+9 513 57

prob = = ="
634+ 2884+ 21649 576 64

44. There are 3 bags .Bag 1 contain 2 red and a* —4a +8black balls, bag 2 contains 1 red and

a* =4z +9 black balls and bag 3 contains 3 red and @ —4a+ 7 black balls .A ball is draw at
random from at random chosen bag. Then maximum value of probability that it is a red ball is

1 1 2 4

A) — B) — C) = D) —

)3 )2 )9 )9
Key.

Sol. Req. prob == ( —4a+10]
1
3

(P (4] e =

(Lol
6 3

14
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Let p, q be chosen one by one from the set {1*JENE 2=E,?T] with replacement. Now a circle is

drawn taking (p, q) as its centre then the probability that atmost two rational points exist on
circle is (Rational points are those points whose both co-ordinates are rational)

NE E o7 p) 2
4 f n 4
Key. D
Sol. Suppose there exist three rational points or more on the circle
x2+y2+2gx+2fy+c:[:l
If {00 ) {x3.0%) {xg,yg]l be those three points 7 =0, 5o =0, Sz =10
on solving we get g, f, c as rational
Possible values of p are 1,2
qarel,2
(p, ) be chosen as 4 ways
(p, q) can be chosen without restriction in & % = 36
Prob = l—i: 1—12 %
1) 9 9
. 1 1 = 3
46. A, B are two independent events such that P(A) > > P(B) > > If P(AnB) = > and
- 8
P(ANB) = > then P(ANB) =
A) 3/4 B) 2/3 C) 12/25 D) 18/25
Key. C
Sol. Let P(A)=x and P(B) = y.x>%,y>%
P(A-B)=x-xy= %, and P(B—A)=y-xy=58/c
47. Two persons A and B are throwing 3 dice taking turns. If A throws 8 then the probability that B
throws a higher number is
A)5/27 B) 9/17 C) 8/27 D) 20/27
Key. D
Sol. LetE be the event that B throws a number more than 8. Then P(E) =1- P(E)

‘E‘ = Number of positive integral solutions of X+Y+2<8

~.|E|="c, =56 and |$| =216 . P(E)=25—1€;=%

15
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48. Three groups of children contain respectively 3 girls and 1 boy; 2 girls and 2 boys; 1 girl and 3
boys. One child is selected at random from each group. The probability that the three selected
consists of 1 girl and 2 boys is

A)5/9 B) 13/32 C) 12/19 D) 25/64
Key.
26

1
Sol. g
4 6

B
3 23 12312
—X—=X—+—X—X—+—X—X—=
4 4 4 4 4 4 4 4

49. From a bag containing 10 distinct balls, 6 balls are drawn simultaneously and replaced. Then 4
balls are drawn. The probability that exactly 3 balls are common to the drawings is

A) 8/21 B) 6/19 C)5/24 D) 9/22
Key. A

Sol. LetS be the sample space of the composite experiment of drawing 6 in the first draw and then

four in second draw then |S| = C,x"C,

PCx"Cyx'C,  8Ox24 8
YC,x°C, 10x9x8x7 21

‘. Required Probability =

50. Two persons each make a single throw with a pair of dice. The probability that their scores are
equal is

A) 65/648 B) 69/648 C) 73/648 D) 91/648
Key. C
1 +2° 437 +4°+5° +6° +5° +4° +32 +2° +1°
36°

Sol. Required Probability = =

51. Abag contains 4 red and 3 blue balls. Two drawings of two balls are made. The probability
that the first drawing gives 2 red balls and the second drawing gives two blue balls if the balls
are not returned to the bag after the first draw is

A) 2/49 B) 3/35 C) 3/10 D) 1/4
Key. B

4c, 3c, 4x3 3 3
Sol. —=X—== X— = —

7c, 5c, 7x6 10 35

52. Ateam has probability 2/3 of winning a game whenever it plays. If the team plays 4 games
then the probability that it wins more than half of the games is

A) 17/25 B) 15/19 C) 16/27 D) 13/20
Key. C
Sol. Let p be the probability that the team wins a game. Let  =1— p.Then the random variable

“number of wins” follows the binomial distribution P(X = K) =* qu4_k pk k=0,1,2,3,4.

16
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3 4
Required probability = *C, (%J(%) +'C, (%j = % .

53. Four Identical oranges and six distinct apples (each a different variety) are distributed
randomly into five distinct boxes. The probability that each box gets a total of two objects is

813 162 323 151
A) B) ———— Q) D) ———
109375 21875 43750 21875
Key. B
Sol. The total number of ways to put four identical oranges and six distinct apples into five distinct
boxes is

(***c,)5° =70x5°

To satisfy the criteria that each box contains two object we make three cases
(1) Two oranges in each of the two boxes and no oranges in the other three boxes

Number of ways =" C, ><£3 =900
(2)

(2) Two oranges in one box, one orange in each of the two other boxes =

5x(4cz)x%=54oo

(3) One orange in each of the four boxes 5.% =1800

The total number of ways =900 +5400+1800 =8100
8100 162

Probability = 5=
70x5° 21875

54. A bag contains two red balls and two green balls. A person randomly pulls out a ball, replacing
it with a red ball regardless of the colour.What is the probability that all the balls are red after
three such replacement ?

A) 3/8 B) 7/16 C)5/32 D) 9/32

Key. D

Sol. Inorder that all balls are red after 3 replacements, two of the three balls selected must have
green.

There could be three cases.
I : Red, Green, Red.

Il : Green, red, Green

Il : Green,Green,Red.

The probabilities is

111 1
Incase |= —.—.—=—
224 16
131 3
Incasell= —.—.—=—
244 32
In case Ill = E.E_J;E
2 4 8

17



Mathematics Probability

1 1
The required probability = —+i+_ = 9

16 32 8 32

55. Each face of a cubical die is numbered with a distinct number from among the first six odd
numbers; such that the sum of the two numbers on any pair of opposite face is 12, if ten such
dies are thrown simultaneously, then find the probability that the sum of the numbers that
turn up is exactly 53

53 153 3
Key. D
Sol. With 10 dice, the number on each face being odd, we can never get an odd number as their
sum

56. Three fair coins are tossed simultaneously .Let E be the event of getting three heads or three
tails,F be the event of at least two heads and G be the event of at most two heads then which
of the following is true.

A) P(ENF)=P(E).P(F) B) P(EnG)=P(E).P(G)
¢) P(FNG)=P(F).P(G) D) None.

Key. A

Sol. P(E)z%z%,P(F)z%:%,P(G)zg,
P(ENF)= % P(FmG)=g,P(EmG)=%

1
57. If Eand F are two independent events such that P(ENF )= 5 P(E ~F

\_/
Il
Wl
Q
>
o

P((E)-P(F))(1-P(F))>0, Then

A P(E)=7.P(F)= 5) P(E)=3.P(F)=
) P(E)=4.P(F)=3 o) P(E)=2.P(F)=1
Key. A
sol. _ P(E)+P(F)=2
P(E)—P(F):%

58. Consider all the 3digit numbers abc (where a# Q) if a number is selected at random then the
probability that the number is such that a+b+c=6 is
A) 2 B) L ) — D) T
15 75 600 300
Key. D
Sol. Since a+b+C=6, the possible digit selections are

(12,3),(11,4),(2,2,2),(0,15),(0,2,4),(0,3,3),(0,0,6)
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The required number of ways 6+3+1+4+4+2+1=21
21 7
9x10x10 300

Required probability =

59. The Probability thatin a family of 5 members, exactly two members have birthday on Sunday

is
12x5° 10x6° 12x6° 10x6°
A) 75 B) 57 C) 57 D) 75
Key. D
5
C,x6x6x6
Sol. Required Probability = —>—————
TxTxTxTxT
60. If three numbers are chosen randomly from the set {1, 3,3, ....... ,3“} without replacement
then the probability that they form an increasing geometric progression is
3 3
A) — ifnis odd B) — ifnis even
2n 2n
n 3n
Q) 23 if nis even D) NN LY if nis odd
n? -1 2(n —1)
Key. A
Sol. Number of triplets (3r,3”1,3”2)(0 <r<n)isn-1
Number of triplets (3',3”2,3”4)(0 <r< n) is n-3
L
Number of triplets [3r,3 2 ,3””_1j(n Odd) is 2
rel
And Number of triplets | 3",3 2,3””J(n even) is 1.
n? -1

.. If niis odd, the number of favorable out comes = (n —1)+(n—3)+...+4+ 2=

And if n'is even, the number of favorable out comes
2

:(n—1)+(n—3)+...+3+1:gxg:nZ
:(nz—l)/4
Probability = s T on if nis odd
C, 2n
2
_n /4 = 3n if nis even.

- (n+1)C3 2(n2 _1)

61. Afair coin is tossed until one of the two sides occurs twice in a row, The Probability that the
number of tosses required is even is

A) 1/3 B) 2/3 C) 1/4 D) 3/4
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Key. B
Sol. AI{HH,HTHH,HTHTHH, ..... }

And B={TT,THTT,THTHTT,....} P(A)= —+—+.... :%
1
P(B)=2
(8)=1

11
Required Probability = —+—
3 3

62. A determinant is chosen at random from the set of all determinants of order 2 with elements 1

and 0 only. The probability that the value of the determinant is positive is

A) 1 B) i Q) i D) i
8 16 16 16
Key. B
Sol. no. of determinants formed :n(s) =2*=16
e d 1 01 0|1 EV-3
T terminant itive = n =
e adeterminants O 1 1 1 0 are positive ( )
3
P(E)=—
(B)=15
63. Two numbers x and y are chosen at random from the set {l, 2,3, ————3n} . The probability
that x2 — y? is divisible by 3 is
A) 5n-3 B) 2n
3(3n-1) 3(3n-1)
5n n
C) €N\ D)
3(3n-1) 3n-1
Key.. A
Sol. Gi=1 4 7 ——-- 3n-1
Gy=2 5 8 ---- 32-2
G3=3 6 9 ---- 3n

We have n(s) =3n C, for n(E) both numbers can be selected from same group or one
number from G; and one from Gs

~.n(E)="C,+nc,xnc,

_3"C,+n?

“P(E)==5
2
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64. In shuffling a pack of cards 3 are accidentally dropped. The chance that the missing cards are

of different suits is.

o 169 ) 169
425 1700
1 169

Q= D) S
4 2550

Key. A
Sol. n(S):52 C, n(E):403 Xt C, X3 C, Xt C,

65. Two small squares on a chess board are selected at random. The probability that they have a

common side is.

1 1
A) — B) — SN D) =
36 9 3 18
Key. D
Sol. n(S):64 C,
n(E) = selecting two consecutive squares from a row or column
=7x8+7x8=112
66. In a convex hexagon two diagnols are drawn at random. The probability that the diagnols
intersect at an interior point of the hexagon is
5 7
A) — B) — C) = D) —
) 1 ) T ) )
Key. A
sol. ~ n(S)="C, n(E)=°C,
67. If 6 articles are distributed at random among 6 persons the probability that at least one person
does not get any article is
319 317 313 79
A) — B) — C) — D) —
324 324 324 162
Key. - A
Sol. ~'n(S)=6°  n(E)=6°-6!
68. A car is parked by an owner amongst 25 cars in a row not at either end. In his return he finds

that exactly 15 places are still occupied. The probability that both the neighbouring places are
empty is
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A) — B) E C) E D) none
276 184 92

Key. C
Sol. It is given that 15 places are occupied. 14 other cars are parked no. of ways of selecting 14
places from 24 in 24C14 ways. Excluding the neighbouring places there are 22 places in

where 14 cars can be parked in 22C14 ways.

69. Suppose f (x) =x%+ax®+bx+c, where a, b, ¢ are chosen respectively by throwing a die

three times. The probability that f(x) is an increasing function is.

4 3 2 8
A) = B) = Q) = D) —
9 8 5 17
Key. A
Sol. f '(X) =3x° +2ax+Db f(x) is increasing f '(X) >0Vvxand for f '(X) =0 should not form
an interval
~a’-3p<0

This is true for exactly 16 ordered pairs (a,b) 1< a,b <6 (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)

~p(E)=22_4
36 9
70. A and B throw alternatively with a pair of dice .A wins if he throws a sum 6 before B throws
7 and B wins if he throws a 7 before A throws sum 6.If A starts the game ,his chance of
winning is
a) % b) % c) E d) @
61 61 61 61
Key. A
o ) o 1
Sol. A’s chance of winning in a throw = —6, B’s chance of winning in a throw = —
o 31 . 5
A’s chance of losing in a throw = —6, B’s chance of losing in a throw = 6
31 5 5 31 5 31 5 5
A can winningthe game= —+ —X—=X—+—X—=—X—X—X—+————
36 36 6 36 36 6 36 6 36
5 155 155 30
=—|l+—+| —= | +————|=—
36 216 \ 216 61
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71. From a group of n persons arranged in a circle, 3 persons are selected at random .If

2
probability that no two adjacent persons are selected is ? then n=

a)6 b) 7 )8 d)9
Key. C
n(n—4)(n-5)/6 _ (n—4)(n-5)
n(n-1)(n-2)/6 (n-1)(n—-2)

=>5n?-57n+136=0=n=8

2
Sol. P(no two adjacent persons are selected) = = 7

72. A box contains 5 pairs of shoes. If 6 shoes are selected at random, the probability that exactly
one pair of shoes is obtained is

4 2 8 16
a) — b) — c) — d) —
21 21 21 21
Key. C
Sol. From 10 shoes, 6 can be selected in 10(: ¢ Ways and if there is to be one pair among them if

5 4. (2Y)
can be selected in ~YC, ways. Other 4 shoes can be selected in "C, =16 ways .

’ babil 5x16 8
ence probability = =—
b T
6
73.  Anunbiased coin is tossed 12 times .The probability that at least 7 consecutive heads show up
is
1 1 9 7
a) —5 b) — ¢) — d) —
128 64 256 256
Key. D
Sol. The sequence of consecutive heads may starts with 1% toss or 2" toss or 3™ toss ---- or at 6"

toss. In any case ,if it starts with r th throw, the first (r-2) throws may be head or tail but
(r-1)st throw must be, tail, after which again a head or tail can show up:

HHH--eo--H XX XXX 0or XXX ------oo X T HHHoomsH X x
7 times (r-2)  (r-1)st
" Probabilit -i+1 i+E i+ +1 1 1 1 S1.1
V727 27 7| 2] 7
5 times

74. Six fair dice are thrown independently .The probability that there are exactly 2 different pairs
(A pair is an ordered combination like 2, 2, 1, 3, 5, 6) is
5 25 125 5
a) — b) —~ ¢) — d) —
72 72 144 36

Key. B
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Sol. Total no. of outcomes =6° .number of ways of choosing 4 other different numbers is 6Cz

and choosing 2 out of remaining 4 can be lone in 4C2 ways. Also number of ways of

6
arranging 6 numbers of which 2 are alike and 2 are alike is —.

2121
*. Required probability= BCZ X4C2 - 2121 _ §
o 6° 72
75. Two integers x and y are chosen from the set {0, 1, 2, 3, ----- , 2n}, with replacement, the
probability that |X— y| <n(neN)is
] 3n*+3n+1 b) 3n%+3n . 3n’+1 Q) n’+n+1
(2n +1)2 (2n +1)2 (2n +1)2 (2n +1)2
Key. A
Sol. X and Y can be any one of (2n+1) numbers given . |X— y| SN=X-N<y<Xx+n
Hence number of possibilities of y, for X=0,1,2,3,~--n-1,n,n+1--—-2n are
n+1,n+2,n+3n------ 2n,2,+1,2n,2,-1,----- n+1 respectively.
. 2(n+1+n+2+ ————— +ﬁ)+2n+1 3n% +3n+1
- « Probability = , = >
(2n+1) (2n+1)

76. Adieis rolled three times, the probability of getting large number than the previous number is
A) 1/54 B) 5/54 C) 5/108 D) 13/108

Key. B

Sol. If the 2" number is i(i >1) the no.of favourable ways = (i —1)x (6 —1i)

6
n(E) = total no.of favourable ways = Z(l —Dx(6-1)=1x4+2x3+3x2+4x1=20

i-1
20 5

Required probability = —=—

equired probability 216 54

77. 10 apples are distributed at random among 6 persons. The probability that at least one of
them will receive none is

6 “C, 137 143
A) — B) C) — D) —
143 C, 143 137
Key. C
: " - . n(E)
Sol. The required probability = 1 — probability of each receiving at least one = 1—E .
n

Now, the number of integral solutions of X, + X, +X; + X, + X; + X; =10

Such that X, 21, X, >1,....,Xs 21 gives n(E) and the number of integral solutions of
X, 4+ X, + X5 + X, + X, + X; =10 such that X, 20,X, >0,...., X; 20 gives n(S)
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.. The required probability = 1 - —————=1— =

78. A, B are two independent events such that P(A) > % P(B) > % If P(ANB) = 235 and

P(ANB) =% then P(ANB) =

A) 3/4 B) 2/3 C) 12/25 D) 18/25
Key. C

Sol. Let P(A)=x and P(B)=y.x>%,y>%

P(A-B)=x-xy =3/ and P(B—A)zy—xy=825

25

79. Two persons A and B are throwing 3 dice taking turns. If A throws 8 then the probability that B
throws a higher number is

A) 5/27 B) 9/17 C) 8/27 D) 7/27

Key. D
Sol. Let E be the event that B throws a number more than 8. Then P(E) =1- P(E)

‘E‘ = Number of positive integral solutions of X+ y+2z <8

.-,‘E‘:8c3:56 and |S| =216 .‘.P(E)=%:%

80. Three groups of children contain respectively 3 girls and 1 boy; 2 girls and 2 boys; 1 girl and 3
boys. One child is selected at random from each group. The probability that the three selected
consists of 1 girl and 2 boys is

A) 5/9 B) 13/32 C) 12/19 D) 25/64
Key. B

3 23123121 26
Sol. - X—X—4—X—X—F—-X—X—=—

4 4.4 4 4 4 4 4 4 64

81. A certain type of missile hits its target with probability 0.3. The number of missiles that should
be fired so that there is atleast an 80% probability of hitting a target is

A3 B) 4 C)5 D) 6

Key. C
Sol. Let n be the required number.

.. The probability that ‘n’ missiles miss the target is (0.7)n .We require 1—(0.7)n >0.8

i.e., (0.7)” < 0.2. The least value of ‘n’ satisfying this inequality is 5.

82. A team has probability 2/3 of winning a game whenever it plays. If the team plays 4 games then
the probability that it wins more than half of the games is
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A) 17/25 B) 15/19 C) 16/27 D) 13/20
Key. C
Sol. Let p be the probability that the team wins a game. Let g =1— p .Then the random variable

“number of wins” follows the binomial distribution P ( X = K) =4 qu4_k pk ,k=0,1,2,3,4.

1)/ 2’ 2\' 16
Required probability =*C.| = || = | +*C,| = | ==—.
AHITEE pODERILY (3)@ (3) 27

83. From a bag containing 10 distinct balls, 6 balls are drawn simultaneously and replaced. Then 4
balls are drawn. The probability that exactly 3 balls are common to the drawings is

A) 8/21 B) 6/19 C) 5/24 D) 9/22
Key. A
Sol. Let S be the sample space of the composite experiment of drawing 6 in the first draw and then

four in second draw then |S|="° C, " C,

PCox°Cyx'C, 8024 8

YC,x°C, T 10x9x8x7. 21

. Required Probability =

84. Two persons each make a single throw with a pair of dice. The probability that their scores are
equal is
A) 65/648 B) 69/648 C) 73/648 D) 91/648
Key. C
P+22+3+4 45 4+6°+5° +4° +3F +2° +1°
36°

Sol. Required Probability = =

85. 'A'is a 3x3 matrix with entries from the set {—1, 0,1}. The probability that ' A" is

neither symmetric nor skew symmetric is

9 a6 a3 9 o6 3 9 9 23

A)3—3—3+1 B)3—3 -3 C)3—1 D)3—3+1
39 39 310 39

Key. A

Sol. Conceptual

86. The probability that in a family of 5 members, exactly two members have birthday on
Sunday is
12x5° 10x6°
12 x 62 10x6°
Key: D

5C2><6><6><6 _1O><63
TxTxTxTxT 7°

Hint: Required probability=
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87. If a is an integer lying in the closed interval [- 5,30] , then the probability that the graph of

y =X+ 2(a+ 4) X —5a+ 64 is strictly above the x-axis is

a)2/9 b) 1/6 c)1/2 d) 5/9
Key: C
Hint (a+4)’ +5a—64<0=-16<a<3

- 18
.. probability =—=2/9
p y 36
88. If three numbers are chosen randomly from the set {1, 3, 32,....,3”} without replacement,

then the probability that they form an increasing geometric progression is

a) i if nis odd b) i if nis even
2n 2n
c) 32—” if nis even d) 32—“ if nis odd
2(n —1) Z(n —1)
Key: A,C

Hint:  Number of triplets (3r,3”1,3”2)(0 <r< n)is n=1
<r

Number of triplets (3r,3”2,3”4)(0 <n)isn-3

n-1
r+

Number of triplets (3r,3 2,3r+”_lj(n Odd)iSZ

n
and no of triplets [3r,3r 2,3”“](n even)isl

.. If niis odd, the number of favourable outcomes
n? -1

=(n=1)+(n-8)+...+4+2=

and if nis even, the number of favourable outcomes

:(n—1)+(n—3)+....+3+1:gxgz n*/4

(nz—l)/4
c.Prob= ~—~—=3/2nifnis odd
(n+1)C,
n’/4 3n

= = if nis even

(n+1)C;  2(n*-1)
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11
89. The probabilities of A, B, C solving a problem independently are respectively Z, —,—=.1f21

56
such problems are given to A, B, C then the probability that atleast 11 problems can be
solved by them is
11 11 11
1 1 1 2
21 21
a) “C,| = b) — c)| = d) “°C, =
“(2j (2) S

Key: B
Hint:  No. of trials n =21
Success is solving the problem

p=P(AuBuC):l—P(Z)P(E)P(E)

=]l-—x—x—

Find P(X>11)
90. Four identical oranges and six distinct apples (each a different variety) are distributed
randomly into five distinct boxes. The probability that each box gets a total of two objects is

A) 813 (B) 162 ©) 323 (D) 151
Key: B

109375 21875 43750 21875
Hint; The total number of ways to put four identical oranges and six distinct apples into  five
distinct boxes is
(***C,).5° =70x5°
to satisfy the criteria that each box contains two objects we make three cases(based on

number of oranges to go into a box)
1. two oranges in each of the two boxes and no oranges in the other three boxes. number

6
of ways = °C, x 6 =900
SERGNFIFF
2. two oranges in one box, one orange in each of the two other boxes
6
5)x(‘C, ) x 6 =5.6.180

= 5400
3. one orange in each of the four boxes

6
=5.—=— =5x360=1800
2[22[1
the total number of ways =900+ 5400 +1800 =8100
8100 162

robability = =
P Y = 70x5° 21875
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91. A bag contains two red balls and two green balls. A person randomly pulls out a ball,
replacing it with a red ball regardless of the colour. What is the probability that all the balls
are red after three such replacements?

3 7
A) — B) —
()8 ()16
5 9
C) — D) —
)32 )32
Key: D

Hint In order that all balls are red after 3 replacements, two of the three balls selected must have
been green. There could be three cases

I:red, green, red

ii - green, red, green

iii : green, green , red (since they are now all red)
the probability is

111 1
case (i) is —.—.—=—
224 16
131 3
case (ii)is —.—.—=—
244 32
case (iii) is 1 1_125
24 8
the required probability _i+i+} w4
16 32 8 32
92. In a test student either guesses or copies or knows the answer to a multiple choice questions

with four choices in which exactly one choice is correct. The probability that he makes a

guess is % ; The probability that he copies the answer is é.The Probability that his answer is

correct given that he copied it is 3 .Find the probability that he knew the answer to the
guestion given that he correctly answered it is
29 24 1 1
A) — B) — C) - D) —
(A) 35 (B) 29 © - (D) 9
Key: B
Hint:  Let ‘A’ be the event of guessing the correct answer.
‘B’ be the event of copying the correct answer.

‘C’ be the event of knowing the correct answer.
‘D’ be the event that his answer is correct

P(A)=3
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| =

P(B) =

P(C) =

D
P(5)=
D
"

- p(c).p(gj a

P(Bj: P(DNA)+P(DNB)+P(DNC) 29

N N N I

P(2)-

93. Consider the system of equations ax+by =0 and cx+dy =0 where a,b,c,d e {1, 2}.

The probability that the system of equations has a unique solution is

A) 3/8 B) 5/16
C) 9/16 D) 5/8
Key: D

Hint: 1)ad=lbc=4=(a=1d=1b=2c=2)
2)ad =lbc=2=(a=1d=1Lb=1c=2),(a=Ld=1Lb=2c=1)
3)ad =2,bc=1=(a=1d=2b=1c=1),(a=2,d=1b=1c=1)
4)ad=2,bc=4=(a=1,d=2b=2c=2),(a=2,d=Lb=2c=2)
5)ad =4,bc=1,=(a=2,d=2b=1c=1)
6)ad =4,bc=2=(a=2,d=2,b=1c=2),(a=2,d =2,b=2,c=1)

. .10 5
= required probability = — = g
94. Let A, B, C be any three events in a sample space of a random experiment. Let the events

E, = exactly one of A, B occurs E, = exactly one of B, C occurs, E3 = exactly one of C, A

occurs, E, = all of A, B, C occurs, E5= atleast one of A, B, C occurs.
P(E)=P(E,)=P(E,)=1/3 P(E4):éthen P(E,)=

1 7 5 11
Key: D
Hint: ~ E, =(AnB)U(ANB), E,=(BNC)U(BNC),E;=(CnA)U(CnA)

E,=AnBNnC Ei=AUuBUC.

95. The numbers a,b are chosen from the set {1,2,3,4,---,10} such that a <b with replacement.
The probability that a divides b is
5 29 27
(A) — (B) — (C) — (D) None
11 55 55
Key: C
Hint:  Number of ways of choosing a&b s.t a<b=10+9+8+—-———+1=55
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“ “ “” a&b s.t adivides b =10+5+3+2+2+5=27

27
.. Required probability= —
55

96. An electric component manufactured by a company is tested for its defectiveness by a
sophisticated device. Let ‘A’ denote the event “ the device is defective ”” and ‘B’ the event

“the testing device reveals the component to be defective” . Suppose P(A)=a and

P(B/A) = P(gl A) =1-a.WhereO<a <1. Ifitis given that the testing device revels it

to be defective , then the probability that the component is not defective is

1 3
A) a2 B)ZC) 0.7 D) 0.5
Key: D
A P(A).P(B/A
P(gjzp A)P B(/A) (P A)P B/A
Hint: (A).P(B/A)+P(A).P(B/A)
B (1-a)a 1
a(l—a)+(l—a)a_2
97. P(B)=
6° 53
26 _2)’ 2° _1)’
c) ( = ) d) ( 18 )
2 2
Key: C

Hint:  no. of ways of selecting atleast one but not al red balls for bag B; when considered them
differently = °C,+°C, +.....+°C, =2°-2.

Similarly for black and white, no. of ways of selecting atleast one but not all for bag B; =

; (2°-2)
6 6
2° -2, Hencen(B)=(2°-2) > P(B):T
(Though no. of different ways of giving atleast one but not all Red (ldentical balls) ball to bag
Biis (4+1) = 5 i.e., no. of different ways of giving at least one ball of each colour in (4+1)
(4+1) (4+1) = 53. but these are not equally likely so we can not use this.)

98. P (C/B)=
o] 2C, -2 1 7
a) % b) w c) = d) —
(2°-1) (2°-2) 5 25
Key: B
Hint:  P(C/B)= P(BNC)_n(BAC)

P(B) n(B)
(B mC) event is same as selecting (1W, 1R), (2W, 2R), (3W, 3R) (4W, 4R) (5W, 5R), and at

leat one but not all black balls when considering all balls different
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N(BNC)=(°CC,+° C,°C, +.nt® C0C ) (PC+° C 447 G
12C5 _2
=)

(Though no. of different ways of event BMC is 52. when balls are identical. i.e., selecting
(AW, 1R), (2W, 2R) .....(5W, 5R) = 5 ways and selecting atleast one but not all black balls > 5

=(**C,-2)(2°-2)=P(C/B)=

ways.)
. 1 C c\ 1
99, If E and F are two independent events, such that P(EmF)ZE,P(E NF )25 and
(P(E)-P(F))(1-P(F))>0, then
1 1 1
P(E)== P(E)== P(F)==
(A)()2 (B)()4 (C)()3 (D)
2
P(F)=—
(F)=2
Key: A C
Hint: P(EmF):P(E).P(F):% ...... ()

1
=[P(E)-P(F)|=¢

as (P(E)-P(F))(1-P(F))>0

—P(E)>P(F)= P(E)—P(F)=% ...... (iif)
Solving (i) and (iii) = P(E) :%,P(F) :%

100.  Mr. A makes a bet with Mr. B that in a single throw with two dice he will throw a total of
seven before B throws four. Each of them has a pair of dice and they throw simultaneously
until one of them wins equal throws being disregarded. Probability that B wins, is

1 4 5
(A) 3 (B)ﬁ (C)E (D)

17
Key:
: 6 3
Hint:  We have P(A) = P(?) = £m, P(B) = P(4) =—
Since equal throws are disregarded,
Hence in each throw A is twice as likely to win as B.

Let P(B)=p,P(A)=2p
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1
Pp=1=P==
P 3

101.  Each face of a cubical die is numbered with a distinct number from among the first six odd
numbers, such that the sum of the two numbers on any pair of opposite face is 12. if ten
such dices are thrown simultaneously, then find probability that the sum of the numbers
that turn up is exactly 53.

53 153
(A) 50 (B) 50
3
() 50 (D) 0\
Key: D
Sol:  With 10 dice, the number on each face being odd, we can never get an odd number, since

the sum of 10 odd numbers can never be an odd. Hence required probability = 0.

102.  Two cards are selected at randomly from a pack of ordinary playing cards. If there found to
be of different colours (Red & Black), then conditional probability that both are face cards is

36 18
(A) —— (B) —
325 169
9

(Q) @ (D) none of these

Key : C (final key)
Sol : Let A — they are face cards, B — they are of different colours
12 6
P(AnB) C,-2xC, 18

P(A/B)= = =
(A/B) P(B) 13x26 169

103.  Sum of the series S= Z P is
r=1

a)1

=

(BN
wlN ol

- d
C)5 )

key : A (final key)

i

S==
5

104. In a knockout tournament 16 equally skilled players namely P;, Py, ---—--—--- Pis are
participating. In each round players are divided in pairs at random and winner from each
pair moves in the next round. If P, reaches the semifinal, then the probability that P; will win
the tournament is.
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a) 3 b) 1 c) 1 d) L
64 16 20 15

Key: C

Hint: Let E; = P; win the tournament, E; = P, reaches the semifinal since all players are equally
15

G _4 1
16C4 16 4

E, " E,=P1 &P, both are in semifinal and P1 wins in semifinal and final

16*ZCZ 11 3 1

16C4 '2'2 1615 80
P(ElmEz) _1/80 1

P(E,/E,)= ===
(E/E) P(E,) 1/4 20

skilled and there are 4 persons in the semifinal P(E, )

P(E,NE,)=

105. "A' is a 3x 3 matrix with entries from the set {—1,0,1}. The probability that ‘A’ is

neither symmetric nor skew symmetric is

9 a6 a3 9 a6 a3 9 9 a3
A)3 3F-3+1 B)3 3F-3 C)3 1 D)3 3+1
39 39 310 39
Key. A
Sol. Total number of matrices that can be formed is 3 .

Let ﬂ:[aijilg;ewhere @iy E{_l’ D’l}

if ' A'is symmetric then @15 = &5 7 .

If '4'is skew symmetric then ®ij = ~ % ViJ

106. The digits of a nine — digit number are 1,2,3,4,5,6,7,8,9 written in random order, then the
probability that the number is divisible by 11 is

Y g 2 g g 5
126 126 104 63

Key. A

Sol. Total number of numbers having 9 digits = 9!

A number is divisible by 11 is the difference between the sum of the digits in odd places and
the sum of the digits in even places is it self divisible by 11
As the sum digits is 45, the only possibility of the numbers being divisible by 11 is when the

sum of the digits in odd places is 28 and the sum of the digits in even places in 17.
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.. Number of favorable cases = 11x5!x 4!

11x5Ix4l 11

.". Required probability ol 126

107.  That probability that a randomly chosen 3 digit in number has exactly 3 factors is

a) 2/225 b) 7/900 c) 7/300 d) 3/500
Key. B
Sol. A number has exactly 3 factors if the number is squares of a prime number. Squares of

11,13,17,19,23,29,31 are 3- digit numbers. Hence, the required probability is 7/900

108. If ais a positive integer and a €[1,10], then the probability that the graph of the function
f (x)=x*—-2(4a—1)x+15a” —2a—7is strictly above the x — axis is
1 1 1
a) 3 b) — c) = d) =
10 10 5 4
Key. B

Sol. — f(x)=x*-2(4a-1)x+15a*-2a—7>0 VxR if (i) coefficient of X* >0 (i) A< 0
.D=4(4a-1)"-4(15a’ -2a-7)<0=a*—6a+8<0
:>ae(2,4)
—a=3only

. 1
Hence, probability = —
p Yy 10

109. Two persons A and B agree to meet at a place between 10a.m to 11 a.m. The first one to
arrive waits for 20 minutes and then leave. If the time of their arrival be independent and at
random, what is the probability that A and B meet?

1 4 5 2
a) — b) — c) — d) —
3 9 9 3
Key. C
Sol. Let A and B arrive at the place of their meeting x minutes and y minutes after 10 a.m.
Then they will meet if |x—y|320 ¢ S B
(0.60) (60.60)
Then the area representing the favourable cases 0
= Area OPQBRS = 2000sq.units. R
©20)
Total area = 3600sq. units H‘
ol @om A (600)

P

5
.. Required probability = 5
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110. A man takes a step forward with probability 0.4 and one step backward with probability 0.6.
Then the probability that at the end of eleven steps he is one step away from the starting point

IS
(a) “C, x(0.48)’ (b) MC, x(0.24)°
(c) MCyx(0.12) (d) Cyx(0.72)°
Key. B
Sol. It is possible if he moves (i) 6 steps forward 5 steps backward or (ii) 6 steps backward 5 steps
forward

Required probability =" C; [(0.4)6 (0.6)" +(0.4)° (0.6)6} =1 C, x(0.24)°

111. A drawer contains 6 black socks and r red socks (r > 2). For the probability of drawing 2 red

1
socks at random from the drawer is to be at least E , minimum-number of socks in the drawer

must be
a) 15 b) 16 c) 21 d) 22
Key. C
' 1
Sol.  Given szz(r—ﬁ)(HZ)ZO: r>15

2
. minimum number of socks = 21

112. Afair coin is tossed 6 times. The probability of getting at least 4 consecutive heads is

1 1 1 1
a) — b) = c) — d —
4 2 8 16
Key. C
Sol. P(at least 4 consecutive heads) = P ( 4 consecutive heads)

U RO RER

113. A letter is known to have come from CHENNAI, JAIPUR, NAINITAL, MUMBAI. On the
postmark only the two consecutive letters Al are legible. The probability that it came
from MUMBAI is

39 42 39 38
(@) — (b) — () — (d) —
190 149 191 149
Key. B
Sol. A1 -Selecting a pair of consecutive letters from the word CHENNAI

A, :Selecting a pair of consecutive letters from the word JAIPUR

A3 :Selecting a pair of consecutive letters from the word NAINITAL
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114.

Key.

Sol.

115.

Key.

Sol.

116.

Key.

Sol.

A, :Selecting a pair of consecutive letters from the word MUMBAI

E: Selecting a pair of consecutive letters Al

42
149

gl

Required probability = P(%j = T T1 =

11,11
6 5 7 5

X follows a binomial distribution with parameters n and p and Y follows a binomial
distribution with parameters m and p. If X and Y are independent then

P( X=r ]z
X+Y=r+s

(@) oo (b) s

(m+n) C(Hs) (m+n)C(r+S)
2Are)re) L eee)

(m+n)(: (m-+n)
(r+s) (r+s)

A
P( X =r ) P[(X X+Y_r+s] P(X =r)P(Y =s)

X+Y =r+s P(X +Y =r+5) P(X +Y =r+s)

P( X=r J:(“C 9 pt)("C,a™*p*)  "c,re,

X+Y=r+s) i  pregrrs g

(r+s)

If the cube of a natural number ends with a prime digit then the probability of its fourth
power ending not with a prime digit, is

(A) 3/10 (B) 9/10
(C) 4/9 (D) 3/4
D

Total cases are with numbers ending with 3, 5, 7 or 8.

Favourable cases are with numbers ending with 3, 7 or 8.

So, the required probability = 3/4

Consider the following three words (written in capital letters): 'PRANAM', 'SALAAM' and

'HELLO'. One of the three words is chosen at random and a letter from it is drawn. The letter
is found to be 'A’ or 'L’ then the probability that it has come from the word 'PRANAM, is

(A) O (B)1/3
(C) 2/5 (D) 5/21
D

Let Q — event that 'PRANAM' is selected. S — event that 'SALAAM' is selected
H — event that 'HELLO' is selected. E — event that the letter chosen is A or L.
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12
b (/) - PQP(E/Q) .36 5
P(Q)P(E/Q)+P(S)P(E/S)+P(H)P(E/H) 1 2 1 4 1 2 21
36 36 35

117. A fair coin is tossed 10 times and the outcomes are listed. Let H; be the event that the i
outcome is a head and A be the event that the list contains exactly m heads, then

(A) Hs and A4 are independent (B) A1 and Aq are independent

(C) H2 and As are independent (D) Hs and Hg are not independent
Key. C

1 ®
Sol. P(H.) = E , P(Am) = Tom
9
C

P(HiNAR) = 21’3*1

For H; & A, to be independent,

9 10

Coa _l C. 1

= —X— =>m=5.

o T o0 T TN

118. 64 players play in a knockout tournament. Assuming that all the players are of equal strength,
the probability that P, loses to P, and P, becomes the eventual winner is

1 1 1 1
a) — b) — c) — d —
) 612 ) 672 ) 512 ) 63.2°
Key. B
“c, 1 1
Sol. 2. —=——
C, 64 672

119. Team A plays with 5 other teams exactly once. Assuming that for each match the probabilities
of a win, draw and loss are equal, then

- . . 34
a) The probability that A wins and loses equal humber of matches is a

- i .17
b) The probability that A wins and loses equal number of matches is —

- . . .17
c) The probability that A wins more number of matches than it loses is a1

- .. .16
d) The probability that A loses more humber of matches than it wins is a1

Key. B
Sol.Prob.of equal no. of W and L = 0 wins, O losses + 1W, 1L + 2W,

5 5 5
2L = (Ej +501.4cl.(£j +502.3c2.(lj _7
3 3 3 81
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120.  The probability that the fourth powers of a number ends in 1 is
2 2 1
a) — b) = c) — d —
) 3 ) c ) c )
Key. B
Sol.The fourth power of a number ends with 1 if the last digitis 1,3, 7,9

.. required probability = 4/10 = 2/5
121.  One Indian and four American men and their wives are to be seated randomly around a

circular table. Then the conditional probability that the Indian man is seated adjacent to his
wife given that each American man is seated adjacent to his wife is

1 1 2 1
a) — b) — c) — d) —
)2 )3 )5 )5
Key. C

‘c, 4 2

sol. —L—=—==2
‘c,+%, 10 5

122.  Suppose f(x) =x3 +ax2 + bx + c where a, b, ¢ are chosen respectively by throwing a die three
times, then the probability that f(x) is an increasing function is

4 3 2 16
i b) > z ) —
2 )8 95 )3

Key. A
Sol. f'(x)=3x*+2ax+b

f '(X) >0, VX discriminiant, (2a)?— 4 x3 x (2a)2 —4x3xb<0=a’-3b<0

This is true for exactly 16 ordered pairs (a, b) 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) and (4, 6)

Thus, required probability = E=ﬂ
36 9

123. A bag initially contains one red ball and two blue balls. An experiment consisting of selecting
a ball at random, noting its colour and replacing it together with an additional ball of the
same colour. If three such trials are made, then

a) Probability that atleast one blue ball is drawn is 0.9
b) Probability that exactly one blue ball is drawn is 0.2
c) Probability that all the drawn balls are red given that all the drawn balls are of the same

colour is 0.2

d) Probability that atleast one red ball is drawn is 0.6
Key. D
Sol. Prob. That atleast one blue ball is drawn

= 1- prob that all the balls drawn are red.

st 13 Togg
325 10
Prob. That exactly one blue ball is drawn

112 212
= +

= of4222202
325 345
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Prob. that all drawn balls are red given that all the drawn balls of the same colour

1
__10 _1_
= i 7= c 0.2
10 10
Prob.that atleast one red ball is drawn 21_(%%%] =0.6

124. A has 3-shares in a lottery containing 3 prizes and 9-blanks, B has 2-Shares in a lottery
containing 2 prizes and 6 — blanks then ratio of their success is

1.952:715 2.715:259 3.265:233 4.125:752
Key. 1
9
Sol.  Ahas3-shares = P(Agetssuccess)=1-—> _34
12. 55
6
P (B gets success) =1——= BB
8, = 28 28
P(A):P(B)="2:13 _g52:715
55 28

125.  If ais an integer lying in [-5,30] then probability that graph of y=X°+2(a+4)Xx—5a+64 is
strictly above the x-axis

1 2 3 1
1. — 2. = 3. — 4, —
6 9 5 5
Key. 2
Sol. n(s) =36

y=x +2(a+4)x—5x+ 64 lies above the X-axis is
If 4(a+4)’ —4(1)(-5a+64)<0

=-16<a<3

—a=-5-4,-3,-2,-10,1,2

n(E) =8

w
(o]

126.  There are 4-machines and it is known that exactly two of them are faulty they are tested
one by one in a random order till both faulty machines are Identified. The probability that
only two tests are needed

1

1. -
3

1
2. — 3.
6

Gy
>
Mlw
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Key. 2

Sol. P(E)z%x

127. Two numbers x and y are chosen such that X € [0, 4], ye [0, 4] then probability that

y? <X
1 2 1 3
1. = 2. = 3. = 4, =
3 3 4 4
Key. 1
Sol.  n(S)=16
t 16
E)= Xdx =—
n(E) ! Jx .
16
3 1
P(E)==2==2
( ) 16 3

128.  Afair coin is tossed 5 times then probability that two heads do not occur consecutively (No
two heads come together)

Key. 3

SR 00 Y oL Y G
' no heads 1(head) 2 —heads 3—heads

Where E —>gtg ntwo consecutive heads.
1 5 6 1 14 7
=—4+—F+—F+—="—=—
32.32 32 32 32 16
129. A manthrows a die until he gets a number bigger than 3. The probability that he gets 5 in
the last throw

1 1
1. 2. — 3. — 4, —
4 6

Wl

Key. 1

1
Sol. P(gtg a number bigger than 3) =§

P(gtg 5in throw):%

E —gtg 5 in last throw when he gets a number bigger than 3

41



Mathematics Probability

I
111
6 1 3

130. A bag contains 4-balls two balls are drawn from the bag and are found to be white then
probability that all balls in the bag are white

1 2 3 4
I 2. — 3. — 4. —
5 5 5 5
Key. 3
14,
3.4
Sol.  P(E)= =
12, 3 4
3|4 4C2 4.
1 _ 6.3
~1+3+6 10 5
6
131. Arandomly selected year is containing’53 Mondays then probability that it is a leap year
2
1. — 2. § 3. ﬂ 4, i
5 5 5 5
Key. 1
: 3
Sol. Selected year may non leap year with a probability Z

1
Selected year may leap year with a probability Z

E — Even that randomly selected year contains 53 Mondays

3.1 1 2 5

El=—x—_+x—=—
%7728

2
F)(Ieapyearj: 28 _2
E i 5
28
132. When 5-boys and 5-girls sit around a table the probability that no two girls come together
L L L , 2 o
120 126 a7 7
Key. 2
Sol. E —first boys can be arranged in |£r ways, then there are 5-gaps between boys in 5-gaps,

5-girls can be arranged in |5 ways
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54 5x4x3x2 1
p(E) = [514 = =
|9 5x6x7x8x9 126
133.  There are m-stations on a railway line. A train has to stop at 3 intermediate stations then

probability that no two stopping stations are adjacent

1 3 m-2

mc
1. — 2. — 3. = 4, —2
m ¢, mc, mc, m ¢,
Key. 3
Sol. Let 3-stopping stations be S;,S,,S; then are m-3 stations remaining. Between these m-3

stations there are m-2 places select any 3 for S, S,,S,, then there are no two stopping stations are

adjacent

Cs
134. A has 3-shares in a lottery containing 3 prizes and 9-blanks, B has 2-Shares in a lottery
containing 2 prizes and 6 — blanks then ratio of their success is

1.952:715 2.715:259 3. 265:233 4.125:752
Key. 1
9
Sol.  Ahas3-shares = P(Agetssuccess)=1-—= i
2. 55
6
P (B gets success) =1——= S 18
8, ~ 28 28
P(A):P(B)=2:13 _g52:715
55 28

135.  Ifais an integer lying in [-5,30] then probability that graph of y=X°+2(a+4)x—5a+64 is
strictly above the x-axis

1 2 3 1
1. — 2. — 3. — 4. —
6 9 5 5
Key. 2
Sol. n(s) =36

y=x"+2(a+4)x—5x+64 lies above the X-axis is

If 4(a+4)" —4(1)(-5a+64)<0

=-16<a<3
—=a=-5-4-3-2,-10,12
n(E) =8
8 2
P(E)=—==
() 36 9
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136.  There are 4-machines and it is known that exactly two of them are faulty they are tested
one by one in a random order till both faulty machines are Identified. The probability that
only two tests are needed

Al
b
Mlw

3
Key. 2

Sol. P(E):%x%:%

137. Two numbers x and y are chosen such that X [0, 4], ye [0, 4] then probability that

y? <X
1 2 1 3
1. — 2. — 3. — 4, —
3 3 4 4
Key. 1
Sol. n(S)=16
4
16
n(E)= [xdx=="
0 3
16
3 1
P(E)====2
( ) 16 3
138.  The probability that randomly selected positive integer is relatively prime to 6
1 1 1 5
1. — 2. — 3. = 4, —
2 3 6 6
Key. 2
Sol. Among every 6-consecutive integers one divisible by 6 and other integers leaves remainders

1,2,3,4,5 when divided by 6

The numbers which leave the remainder 1 and 5 are relatively prime to 6
2 1

Required probability —=—
6 3

139. Aand B are events such that P(A)=0.3 P(AUB) =0.8. If A and B are independent then
P(B)=

1
1. - 2.
7

~N|w
~N | ol

Key. 3

sol.  P(ANB)=P(A).P(B)

P(AuB)=P(A)+P(B)-P(A)P(B)
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0.8=0.3+P(B)(1-0.3)

0.5=P(B)(0.7)= P(B)=

~ | o

140. Thirty-two players ranked 1 to 32 are playing in a knockout tournament. Assume that in
every match between any two players, the better-ranked player wins, the probability that
ranked 1 and ranked 2 players are winner and runner up respectively, is

(A) 16/31 (B) 1/2 (C)17/31 (D) None of these
Key. A
Sol. For ranked 1 and 2 players to be winners and runners up res., they should not be paired with
. . .. 30 14 6 2 16
each other in any rounded. Therefore, the required probability —X—X—=-x—=—
31 15 7 3 31
141. Acoinis tossed 7 times. Then the probability that at least 4 consecutive heads appear is
(A) 3/16 (B) 5/32 (C)5/16 (D) 1/8
Key. B
Sol. Let H denote the head,
T the tail.

* Any of the head or tail

1 1
PH==,PT)==  P(*)=1
(H) =2, P(N)=7 (*)

4
HHHH*** (L)t
2 16
5
THHHH** A
2 32
5
*THHHH* = (1 e \d
2 32
5
eeTHHnn = | 1] 1= 2
2 32
S
32

142.  Two natural numbers a and b are selected at random. The probability that a’+b%is

divisible by 7 is

(a) 3/8 (b) 1/7 (c) 3/49 (d) 1/49
Key. D
Sol.  abareis of then form

abe{7Tm,7m+1,7m+2,7m+3,7m+4,7m+6}
a’b’e {7ml,7m1 +1,7m +4,7m +2,7m +2,7m, +4,7m, +1}

.a’,b? must be of the form 7m.

1
Probability = —
49
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143.

Key.

Sol.

144.

Key.

145.

If a and b are chosen randomly from the set consisting of numbers 1, 2, 3, 4, 5, 6 with

a*+b )"
replacement. Then probability that Lt ( j =06is
x—0 2

1 1 1 2

= b) = = d) =
(a) 3 (b) 4 (c) 9 (d) 9
C

X X 2/x

Lt[a +b ] 6
x—0 2

x—>O
=e =

Ioga+|ogb -6
ab—6
(a.b)=(16),(6.1).(23).(3.2)

1

Required probability = ==
6x6 9

An urn contains five balls. Two balls are drawn and found to be white. Probability that all
balls are white, is

1 2
A — B =
(A) 3 (B) 9

1 3
C — D =
(C) > (D) 2
C
Sol. Event A; = urn contains 5 white balls Event A =

Event A, = urn contains 4 white balls  Drawing two white balls when two
Event As; = urn contains 3 white balls balls are drawn from five balls
Event A4 = urn contains 2 white balls

P(A1)= P(A2)= P(A3)= P(A4)
{222
o[ A C.
)

Three numbers a, b, ¢ are choosen randomly from the set of natural numbers. The probability
that 'a> + b? + ¢* is divisible by 7 is
(A)1/3 (B) 1/4

2

Z|>
Il
S|

2
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) 1/5 (D) 1/7

Key. D

Sol. Numbers are of the form: 7k, 7k + 1, 7Tk + 2, 7Tk + 3, 7k + 4, 7k + 5, 7k + 6 their
squares: 7k, 7k + 1, 7Tk + 4, 7Tk + 2, 7Tk + 2, 7Tk + 1, 7k + 1.
So, for a2 + b2 + ¢? to be a multiple of 7, either all the three squares should be
of the form 7k or they belong to the catagories 7k + 1, 7k + 2, 7k + 4 separately.

3
So, required prob., = (1] +3'(gj(gj(gj:i
7 TINTI\NT) 7

146. If two events A and B are such that P(A )=0.3,P(B)=0.4, P(AN B ) = 0.5, then the value of

P(B/(AUB)) is

(A) 12 (B) 1/4

(C)3/4 (D) 4/5
Key. B

PBN(AUB)  P(A)-P(ANB)
P(AUB)  P(A)+P(B)-P(ANB)
_07-05 02 1

"~ 07+06-05 08 4

147. If the third power of a natural no. ends with a prime digit then the probability of its fourth
power ending not with a prime digit, is

Sol. P(B) (AUB)) =

(A)3/10 (B) 9/10
(©)4/9 (D) 3/4
Key. D

Sol.  Total cases are when numbers ending with 3, 5, 7, or 8
Favourable cases are when numbers are ending with 3, 7, or 8
So, the required probability = 3/4
148. A fair coin is tossed 10 times and the outcomes are listed. Let H; be the event that the ith out—
come is a head and A, be the event that the list contains exactly m heads, then
(A) H; and A4 are independent (B) A and Ay are independent
(C) Hz and As are independent (D Hy4 and Hs are not independent
Key. C

10 C N
210

Sol.  P(H)) = % P(An) =

For H; and An to be independent

9Cm_l 1 1OCm 1 10 _
=T X 1= —Xx—=>m=5
2 2 2 2 m

149. A fair coin is tossed 9 times. Heads are coming 7 times. The probability that among these
heads atleast 6 are occurring consecutively, is

(A) 1/8 (B) 1/5
(C)1/4 (D)1/3
Key. C
Sol. Out of 7 heads exactly six consecutive heads occure in 6 ways and all seven heads
: . . . 6+3 9 1
consecutively can occur in 3 ways so the required probability = = —=—.
C, 36 4
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150. One ticket is selected at random from 100 tickets numbered 00, 01, 02, ......., 99. Suppose X
and Y are the sum and product of the digits found on the ticket, then P(X =7/Y =0) is
given by
A)2/3 B) 2/19 C) 1/50 D) None of these

Key. B

Sol. We have (X = 7) = {07,16, 25,34,43,52,61, 70}

And (Y =0)={00,01,02,...,09,10, 20,30, ....., 90}
Thus, (X =7)~(Y =0)={07,70}

PI(X=7)n(Y =0 2
.'.P(X:7/Y:0): {( ) ( )}:—
P(Y = 0) 19
151. If the mean and variance of a binomial variate X are 7/3 and 14/9 respectively, then the
probability that X takes value 6 or 7 is equal to

1 5) 7 13
A) —— B) —— C) — D) —
729 729 729 729
Key. B

7 14
Sol. We have nNp = 5, npqg = 3 , therefore

Tg-Y_ 2.,
3 9 3 3

Thus, n(1/3)=7/3=n=7
Now, P(X =60r7)=P(X =6)+P(X =7)
=7(:6p6q1+7(:7 p7q0

1N°(2) (1) 5
=7l =||=|+|=| =—.
3/)\3 3 729
152. If A and B are events of the same random experiment with P(A) =0.2, P(B) =0.5, then

maximum value of P(Km B) is

A) 1/4 B) 1/2 C)1/8 D) 1/16
Key. B

Sol. P(Km B)s P(B) if P(A)+P(B)<1

maximum value = 0.5

153. A pair of fair dice is rolled together till a sum of either 5 or 7 is obtained. The probability that 5
comes before 7 is

A) 0.2 B)0.3 C)0.4 D) 0.5
Key. C
Sol. Let A denote the event that a sum of 5 occurs, B the event that a sum of 7 occurs and C the
event that neither a sum of 5 nor a sum of 7 occurs we have
p(A)=2 =L pB)=2 L nap(c)=B-1
36 9 36 6 36 18

Thus, P (A occurs before B)
—P(A)+P(C)P(A)+P(C)P(C)P(A)+.....
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1
P(A) _2
P(C) 1- Q 5
18
154. Sixteen players P, P, ......... , B play in a tournament. They are divided into eight pairs at

random. From each pair a winner is decided on the basis of a game played between the two
players of the pair. Assuming that all the players are of equal strength, the probability that

exactly one of the two players P, and P, is among the eight winners is

A) 4/15 B) 7/15 C) 8/15 D) 17/30
Key. C
Sol.  Let El(Ez) denote the event that P, and P, are paired (not paired) together and let A

denote the event that one of two players P, and P, is among the winners.

Since, P, can be paired with any of the remaining 15 players.

We have, P(E) 1
15
1 14
d P(E,)=1-P(E,)=1-—=—
An (2) (1) 15 15

In case E; occurs, it is certain that one of P, and P, will be among the winners. In case E,

occurs, the probability that exactly one of P, and P, is among the winners is

P{(RAR)u(RAPR)|=P(RAP)+P(RAP)

e

ie, P(A/E;)=1and P(A/E,)=

N

By the total probability Rule,

p(A>=p(El).p[EA}p(EZ)P[EAJ

1 2

:££@)+lﬂ(}) _8
15 15\ 2 15

155.  If four cards are drawn at random from a pack of 52 playing cards, then the probability of
getting at least two kings is

@) 6961 (b) 11
52c, 52c,
6768 24

(c) (d)
52c, 52c,

Key. A
4c,48c, +4¢,48c +4c, 6961
52, - 52,
156. Two 8 faced dice (humbered from 1 to 8) are tossed. The probability that the product of two
counts is a square number, is

Sol. Probability at least two king =

(A)1/8 (B) 7/32
(C) 3/16 (D) 3/8
Key. C
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Sol. n(s)=8x8 =64
Square values that product can take are 1, 4, 9, 16, 25, 36, 49, 64
4:(1,4),(2,2),(4,1)
16:(2, 8) (4, 4), (8, 2)
For other values, there is only one way of getting the product
Sn(E)=2x3+6x1=12

o= 22
64 16

157. A die is thrown a fixed number of times. If probability of getting even number 3 times is
same as the probability of getting even number four times, then probability of getting even
number exactly once is

(A) 1/4 (B) 3/128
(C)5/64 (D) 7/128
Key. D

Sol "C ln—”C ln
' l2) 7 T2

Where n = number of times die is thrown
:>nC3 =nC4 =n=7

1y 7
.. Required prob.="C; | = | = —
"\2) 128
158. The sum of two natural numbers is 30 .The probability that their product is less than 150 is
1 3 1 6
a) - b) —— c)—~ d) —
S 29 6 29

Key. D
Sol. Let the numbers be x,y .Given x+y=30, X,y e N = x=1,2,3,.....29

P(xy <150)=P((30-x)x <150)
— P(x >15+./75 ) = P(x = 24, 25,26, 27, 28, 29)
_3
29

e
-

7
e —

(-1,

=<

(-1,-1) }1 (L-1]

[15’1] (L)
)

"-n-..,____.‘
7

o | =

AN

p:4

159. A bag contains 7 white balls and 3 black balls, all being distinct . Balls are drawn one by one
without replacement till all black balls are drawn . The probability that the procedure of
drawing these balls comes to an end at the 4" draw is

1 1 1 1
a) — b) — c) — d) —
40 20 10 80
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Sol. The procedure comes to an end at 4 th draw if in the first 3 draws , 2 black balls drawn and
in the 4 th drawn remaining black ball is drawn
G )7c) 1 1
.. Required probability =——4——=— — = —
10C 7 40
3
160. If aand b are selected at random from the range of y (a, b are distinct positive integers).
Then the probability of selecting distinct ordered pairs (a, b) of prime numbers from the range

of y, where y=£ vV x>0
1
X+—+5
X
3 2 5 2
a) — b) — c) — d) —
32 15 32 21
Key. B
Sol. (X+1+5j22+5=7 yﬁg=21:0<yﬁ21Requiredprob
X
_ 8C2.2! _3
21C2.2! 15

161. 64 players play in a knockout tournament. Assuming that all the players are of equal
strength, the probability that P, loses to P, and P, becomes the eventual winner is

a1 oL Yy L gL
612 672 512 63.2
Key. B
%c, 1 1
Sol. 2. —=—
c, 64 672

162. Team A plays with 5 other teams exactly once. Assuming that for each match the
probabilities of a win, draw and loss are equal, then

34
a) The probability that A wins and loses equal number of matches is a
Y . 1
b) The probability that A wins and loses equal number of matches is a
. . . 1
c) The probability that A wins more number of matches than it loses is a

d) The probability that A loses more number of matches than it wins is a

Key. B
Sol. Prob.of equal no. of W and L = 0 wins, 0 losses + 1W, 1L + 2W,

5 5 5
2L = (lj +5c1.4cl.(1] +5c2.3c2.£lj _L7
3 3 3 81

163. The probability that the fourth powers of a number ends in 1 is
2 2 1 1
a) — b) — c) = d) —
3 5 5 10
Key. B

Sol. The fourth power of a number ends with 1 if the last digitis 1,3,7,9
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.".required probability = 4/10 = 2/5

164. One Indian and four American men and their wives are to be seated randomly around a
circular table. Then the conditional probability that the Indian man is seated adjacent to his
wife given that each American man is seated adjacent to his wife is

1 1 2 1
- b) = z d) =
23 '3 95 '
Key. C
‘c, 4 2
Sol. ﬁ:—:—
c,+°c, 10 5

165. A bag contains 4 red and 3 blue balls. Two drawings of two balls are made. The
probability that the first drawing gives 2 red balls and the second drawing gives two
blue balls if the balls are not returned to the bag after the first draw is
A) 2/49 B) 3/35 C) 3/10 D) Y

Key. B

Sol. ﬁxsc 4><3 3_3

7c, 5Cc, 7x6 10 " 35

166. A, B are two independent events such that P(A) >% P(B) > % If P(ANB) :% and

P(ANB) :2% then P(ANB) =

A) 3/4 B) 2/3 C) 12/25 D) 18/25
Key. C

Sol. Let P(A)=x and P(B):y.x>%,y>%

P(A-B)=x-xy= %, and P(B—A)=y—xy =2

25 25

167. Three groups of children contain respectively 3 girls and 1 boy; 2 girls and 2 boys; 1
girl and 3 boys. One child is selected at random from each group. The probability that
the three selected consists of 1 girl and 2 boys is

A) 5/9 B) 13/32 C) 12/19 D) 25/64
Key. B

323123121 26
Sol. - X—X—F+="X—-X—F—X—X—= —

4 4 4 4 4 4 4 4 4 64

168. A certain type of missile hits its target with probability 0.3. The number of missiles that
should be fired so that there is atleast an 80% probability of hitting a target is
A)3 B) 4 C)5 D) 6

Key. C

Sol. Let n be the required number.

. The probability that ‘n’ missiles miss the target is (0.7)" .We require 1-(0.7)" > 0.8

ie., (0.7)n <0.2. The least value of ‘n’ satisfying this inequality is 5.

169. A team has probability 2/3 of winning a game whenever it plays. If the team plays 4
games then the probability that it wins more than half of the games is
A) 17/25 B) 15/19 C) 16/27 D) 13/20
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Key. C
Sol. Let p be the probability that the team wins a game. Let q=1- p.Then the random

variable “number of wins” follows the binomial

distribution P(X =K)=*C,q**p“,k=0,1,2,3,4.

3 4
Required probability =*C, (%)@j +'C, @j = % ,

170. From a bag containing 10 distinct balls, 6 balls are drawn simultaneously and replaced.
Then 4 balls are drawn. The probability that exactly 3 balls are common to the
drawings is
A) 8/21 B) 6/19 C) 5/24 D) 9/22

Key. A

Sol. Let S be the sample space of the composite experiment of drawing 6 in the first draw

and then four in second draw then |S| =" C,x° C,

PCx"Cyx"C,  80x24 8

.. Required Probability = = =
| Y C,x°C, 10x9x8x7 21

171. Two persons each make a single throw with a pair of dice. The probability that their
scores are equal is
A) 65/648 B) 69/648 C) 73/648 D) 91/648
Key. C
P+22+3F +4° +5°+6° +5° +4° +F +2° +1°

Sol. Required Probability = = 2

172.  Two numbers x and y are chosen without replacement from the set of
{0, 1, 2, ....., 10}. The probability that |[x —y| <5 is

2 3
A) — B) —
( )11 (B) 11
15 8
C) — D) —
() 22 ( )11
Key. D
Sol. |x —y| =6 ordered pair (x, y) are

(0,6),(0,7)....(0,10
(1,7)(1,8)....(1, 10
(2,8)(2,9) (2, 10)
(3,9) (3, 10)
(4, 10) =15 ways
15 3 8
il Sl
C, 11 11
173. Four identical dice are rolled once. The probability that atleast three different numbers
appears on them is
15 25 32 17
A) — B) — C) — D) —
22 42 45 52
Key. B

required probability 1—
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Sol.  Allidentical digits - 6C1 =6
Only two different digits - 3x 6C2 =45
Three distinct digits - 3x °C, =60
Four different digits - °C, =15

Total possible outcomes =126
Favourable outcomes = 75.
174. Ais a 3x3 matrix with entries from the set {—1,0,1}. The probability that A is neither
symmetric nor skew symmetric is
P-_3F-_3F+1 P-3-3 3F¥-1 P-3+1
N YT E T
Key. A
Sol. Total number of matrices that can be formed is 3°.

Let A:[aij] , Where a; {-1,0,1}

3x
If Ais symmetric then a; =a,;Vi, ]

If A is skew-symmetric then a; = —a;; Vi, ]

175.  If the cube of a natural number ends with a prime digit then the probability of its
fourth power ending not with a prime digit, is

(A) 3/10 (B) 9/10
(C) 4/9 (D) 3/4
Key. D

Sol.  Total cases are with numbers ending with 3, 5, 7 or 8.
Favourable cases are with numbers ending with 3, 7 or 8.
So, the required probability = 3/4

176.  Consider the following three words (written in capital letters): 'PRANAM',
'SALAAM' and 'HELLO'. One of the three words is chosen at random and a letter
from it is drawn. The letter is found to be 'A" or 'L’ then the probability that it has
come from the word 'PRANAM’, is

(A)O (B) 1/3
(C) 2/5 (D) 5/21
Key. D

Sol.  Let Q — eventthat 'PRANAM' is selected. S — event that 'SALAAM' is selected
H — event that 'HELLOQO' is selected. E — event that the letter chosen is A or L.

12
P (Q/E) = P(QP(E/Q) _ EXE _E
P(QYP(E/Q)+P(S)P(E/S)+P(H)P(E/H) 1x3+1xﬂ+1xg 21
36 36 35
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Key.

Sol.

Key.

Sol.

Key.
Sol.

Probability

Multiple Correct Answer Type
The probability that a 50 year-old man will be alive at 60 is 0.83 and the probability that a 45 year-old
woman will be alive at 55 is 0.87. Then

(A) The probability that both will be alive for the next 10 years is 0.7221
(B) At least one of them will alive for the next 10 years is 0.9779

(C) At least one of them will alive for the next 10 years is 0.8230

(D) The probability that both will be alive for the next 10 years is 0.6320
AB

The probability that both will be alive for 10 years, hence i.e., the prob. That the man and his wife Both
be alive 10 years hence 0.83x0.37 =0.7221.

The prob, that at least one of then will be alive is 1-P(That none of them remains alive 10 years)
=l—(1—083)(1—0.87)

=1-0.17x0.13
=0.9779

Let us define the events A and B as

A : An year chosen at random contains 29 February.

B : An year chosen at random has 52 Fridays.

If P(E) denotes the probability of happening of event E then

(A) P(B)=2/7 (B) P(B) = 23/28
(C)P(A| B)=2/5 (D) P(A | B) =5/23
B,C,D

P(A) = 1/4, P(B/A) = 5/7, P(B/ A ) =6/7
P(B) = P(A) P(B/A) + P (A) P(B/A) = 1/4 x 5/7 + 3/4 x 6/7 = 23/28

P(ANB) 1/4x5/7 5
P(A/B) = = =
P(B) 1/4x5/7+3/4x6/7 23
\ 1,2
P(A/§)=P(AmB):4 7_2

PB) , 2 5
28

Six balls of different colours are to be placed is 3 boxes of different sizes. Each box can hold all the six
balls. Number of ways of placing the balls in the boxes so that no box remains empty, is

(A) 3°-3.2°+3 (B) 6° —6.5° + 6c243
I ]
(C) 540 )| 6.+ + O |3
320 (21731
A,C,D
Conceptual
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4.

Key.

Sol.

Key.

Sol.

Key.

Sol.

Key.

Sol.

There are n faculty members in a university . The faculty assembly consists of r members. Out of r
assembly members k of them are selected for senate. The number of ways of selecting assembly
members and senate is x. Then all possible values of x are.

(A) ng, ng, (B) n, +ng
(C) ng 7o, (D)n, n- kc,,k
CD

Conceptual

Triangles are formed by joining vertices of a octagon then number of triangle

(A) In which exactly one side common with the side of octagon is 32

(B) In which atmost one side common with the side of polygon is 48

(C) At least one side common with the side polygon 50

(D) Total number of triangle 56

A,B,D

Total number of triangle =8C3 =56

Number of triangle having exactly one side common with the polygon = 8x4 = 32
Number of triangle having exactly two side common with the polygon =8
Number of triangle having no side common with the polygon =16

If A and B are two invertible matrices of the same order, then adj(AB) is equal to

(A) adj(B) adj(A) () [B| |A| B*A™
(© [B||A.A7B™ (0) |A[B](AB)
A,B,D

Conceptual

If X =144, then

a) no. of divisors (including 1 and X) of X = 15
b) sum of divisors (including 1 and X) of X = 403
c) product of divisors (including 1 and X) of X = 12

d) sum of reciprocals of divisors (including 1 and X) of X = ——

144
A,B,C,D
144 =24, 32
a) no. of divisors (4+1). (2+1) =15

b) Sum of divisors (1+2+22+23+2%) (1+3+32) = 403
15
c) Product of divisors (144) 2 = (12)*®

) o sum of divisiors 403
d) Sum of reciprocals of divisors = =

144 144




Mathematics Probability

8. A, Baretwo events of a random experiment such that P(A) =0.3, P(B)=0.4 and P(AnB)=0.5.

Then
A) P(AUB)=0.9 B) P(BNA)=0.2
C) P(AUB) =038 D) P(%ug):o.%
Key. AB,C,D

Sol. P(A)=0.7; P(B)=0.4.P(A-B)=P(A)-P(AB)

= P(AB)=0.2, = P(A+B) =09 = P(B—A)=02, = P(AUB)=1-P(AB)=0.38

u P(ANB) 1
= P(B/AUB)=(—H—)=—
P(AUB) 4

9. In a gambling between Mr. A and Mr. B a machine continues tossing a fair coin until the two

consecutive throws either HT or TT are obtained for the first time. Ifitis HT, Mr, A wins and if it is TT,
Mr, B wins. Which of the following is (are) true?

3 1
(A) probability of winning Mr.A is Z (B) Probability of Mr.B winning is Z
(C) Given first toss is head probability of Mr. A winnings is 1
1
(D) Given first toss is tail, probability of Mr.A winning is E
Key: AB,CD
Hint: If T comes in first toss then Mr. B can win in only one case that is TT.
1
= probability of Mr. B winning = Z
. W 3
= Probability of Mr.A winning = Z
Given first toss is head, Mr. A can win is successive tosses are T,HT, HHT, .....
1
2
Probability = —=—-=1
1
1—-=
2
Given first toss is head, Mr.A can win is successive tosses are HT, HHT, HHHT,.....
1
4 1
Probability = = il = E
1-=
2
10. Contents of the two urns is as given in this table. A fair die is tossed. If the face 1,2,4 or 5 comes, a

marble is drawn from the urn A other wise a marble is chosen from the urn B.

Urn Red Marbles White marbles Blue marbles
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A 5 3 8
B 3 5 0
Let E1 : Denote the event that a red marble is chosen

E2 : Denote the event that a white marble is chosen

E_ : Denote the event that a blue is chosen

3
Then
(A) The event El,E2 and E3 are equiprobable
(B) P(El),P(EZ),P<E3) arein A.P
(Q) If the marble drawn is red, the probability that it came from the urn A is %
(D) If the marble drawn is white, the probability that the face 5 appeared on the die is
3
32
Key: ABD
Hint:
Urn Red White Blue
Marbles | marbles marbles
A 5 3 8
B 3 5 0

(C) Let A : event that urn A is chose

P(A/R)= P(ACR) = (:23)(156} :(E)(s):g:(c)isincorrect

P(R) L

3
(D) P(A/W)= P(ANW) @)(136) =(£j(3):

P(facefive / W)= (g)(lj -3 (D)is correct]
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11. Letters of the word SUDESH can be arranged in
a) 120 ways when two vowels are together
b) 180 ways when two vowels occupy in alphabetical order
c) 24 ways when vowels and consonants occupy their respective places

Key. A,B,C,D

Sol. (a) (2')5

6!

(b)a

41

(¢)21(2)

(d)360-120

12. Ram and Shyam select two numbers from the set 1 to n. If the probability that Shyam selects a number

63
which is less than the number selected by Ram is Ethen

a) niseven b) n is perfect square . c¢) nisa cube d) none of these
Key. AB,C
1/
=(n“=n
63
Sol. 2( . )_—
n 128
i1
n 64

13. There are n different gift coupons, each of which can occupy N (N > n) different envelopes, with the
1
same probability N

P, : The probability that there will be one gift coupon in each of n definite envelopes of N given
envelopes

P, : The probability that there will be one gift coupon is each of n arbitary envelopes out of N given
envelopes. Then

n! N! N"
a) P =P, b) Pl—m c) Pz—m B F=—
Key. B,C
n! Nc..n!
Sol PP=—and P, = C”{;n
N




Mathematics Probability

14.

Key.

Sol.

15.

Key.

Sol.

16.

Key.
Sol.

17.

equals

a) 24 b)48 c)72 d)96
D

Conceptual

A random variable x takes values 0, 1, 2, 3, . .. with probability proportions to then (X+1)(§)

112

=Tt c)p(x 21):_ d) none of these

16
a) p(x:O):E b) p(x<1)
AC

We have, P(X =Xx) < (x +1)(%j since, iP(X =x)=1=
x=0

k{uzgs@l@l... w}zl

=28
25
1Y 16
P(X=0)=k(0+1)| = | =k==
P(x=0)=k(0+)[3 | ~k=32

X
¢)P(X>1)=1-P(X=0) =1—k

If |f"(x)] <1,V x € Rand f(0) =0 = f'(0), then which of the following can’t be true ?

1 1
fl-=|== f(2)=-5
» ( 2] 5 ) £(2)
1 1
f(-2)=5 fl = ===
0 t(-2) o) (2j !
A,B,C,.D

—1 <f"(x) <1, On integrating it twice with limits 0 to x, we get

&

The sum of all three digited numbers that can be formed from the digits 1 to 9 and when the middle

XZ

fl S = s% and |f(+2) <2

digit is perfect square is
A) 1,34,055 (When repetitions are allowed)

B) 1,70,555 (When repetitions are allowed)
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Key.

Sol.

18.

Key.

Sol.

19.

Key.

Sol.

C) 8,73,74 (When repetitions are not allowed)
D) 93,387 (When repetitions are not allowed)

A,D
When repetitions are not allowed

"p,(101)(D°9-1)+ °p, x10+7p, (101)(3.9-4) + °p, x40 +

"p,(101)(D9-9)+°p, x90 = 93,387

If A and B are two independent events such that P(A'mB) = 2/15 and P(ANB’) = 1/6, then P(B) can be

A) 1/5 B) 1/6 C) 4/5 D) 5/6

B,C
Since A and B are independent,

% = P(A'nB) = P(A') P(B) = [1-P(A)I P(B)  ..(1)

and % =P(AnB’) =P(A) P(B) =P(A) [1-P(B)] ...(2)

Subtracting (2) from (1), we get
P(A)—P(B)=1/30 or P(A) =P(B) + 1/30
Put this value in (2), we get
[P(B)+1/30] [1-P(B)]=1/6

= 30[P (B)]*-29 P(B) +4=0

= P(B) = 1/6, 4/5

Which of the following are true Let (x + 1) (x + 2) (x +3) ... (x +n—=1) (x + n) = Ao + Aix +

Aox? + ... A" then

A) Ao+ Ar+ Ay +As+ o +ALis = (n+1)!

B) Ao +2A1+3A+...(n+1) A, is(n+1)!(1+%+...+ )

+1

. 1 2 3 n
C)A1+2A, +3As+ ...+ nA is (Nn+1)! | —+—+—+...——
2 3 4 n+1

D)nAg+ (N—1) A1+ (n=2)Ay+ ..+ Apris(n+ 1)1 (1/2+1/3 +...+ 1/(n + 1))

AB,C,D
(@) Putx=1,, Weget Ag+ A1 +..... + A, =(n+1)!
(b) Multiply by x on both sides and differenciate w.r.t. x and then put x = 1, we get

I 1
Ap+2A1+...(n+1) A =(n+1)! + (n+1)'+...(n+1)' =(n+1)I(1+ l +.t
2 (n+1)! 2 n+1
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1
(c) Replace x by —, diff. and then put x =1 and we get nAg + (n — 1)A; + ... + Aya = (n + 1)!
X

{1 2 3 n }
S —
2 3 4 n+1

(d) Taking log on both the sides and differentiate w.r.t. x and then put x =1 we get A; +2A; + ..... nA, =
(n+1)!1(1/2+1/3 +...41/(n+1))

20. Which of the following are true
The total number of ways of selecting 5 letters from the letters of the word “INDEPENDENT” from the

letters of the word with the condition.
A) There are 2 different 3 like letters are there is 20
B) There are 2 alike and 3 different letters are there is 30

C) There are two alike of one kind, two alike of another kind and one different letter are

there is 12
D) there are 3 like of one kind, 2 like of another kind of letters are there is 6

Key. A,B,C,D
Sol. a)?C,.°C,=20 b) °C,.°C, =30 ¢) °C,.C, =12 d) °C,.’C, =6

21. If X = 144, then
a) no. of divisors (including 1 and X) of X = 15
b) sum of divisors (including 1 and X) of X = 403
c) product of divisors (including 1 and X) of X = 12%°

d) sum of reciprocals of divisors (including 1 and X) of X = ——

144
Key. A,B,C,.D
Sol. 144 =2%.32
a) no. of divisors (4+1). (2+1) = 15

b) Sum of divisors (1+2+22+23+2%) (1+3+32) = 403
15
c) Product of divisors (144) 2 = (12)*

_ . sum of divisiors 403
d) Sum of reciprocals of divisors = =

144 144
n
22. "c (", + "ey,, +————+""C, ) is equal to
K=0
a) 2n+1CO + 2n+1C1_'______|_2n+1Cr1 b) 4n
C) 2n+1c:0 + 2n+lcl_|______'_2n+lc:2n+1 d) 22n+1
Key. A,B
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2n+
Sol. Consider the product of the expansions (1+ X)”.(lJr ;j“” = % . The given expression is sum
of the coeffts of negative powers of x in this product.
<. Itis equal to *"cy +————+%""¢, = 27"
23.  Thevalue of ¢} +3.¢7 +5.07 + ————to (n+1) terms where C, = "C, , is
a) "¢, b) (2n+1)."""'c,
c) 2(n+1).""c, d) *'c, +(2n+1D)* ¢,

A) Both A and R are true and R is the correct explanation of A
B) Both A and R are true but R is not the correct explanation of A

C) Aistrue, Ris false D) Ais false, R is true

Key. C,D
Sol.  Let S=¢+3./+5C +———+(2n+1).c

=S=2n+)c+-——————————— +C;

Adding 2S = (2n+2).(¢; +¢f ————+¢c?)

=S =(n+1).*"c,

_ Zn 2n-1 _ 2n-1
= S=(n+1). C,y=2(n+D) "¢,

n
.. cis correct and a, b are not correct.

d is also correct, because "¢, +(2n+1).*""c, , =2(n+1).*""c,

24, If (L+2x+3x%)° = @, + X+ a,X" +=———+a,X” ,then
a) a, =20 b) a, =210
c) a, =20.3 d) a,, =223".7
Key. ABC
sol.  (1+2x+3%? )10 —a +ax+axi+————— +a,,x” . Differentiate w. r. t x.
10(142x+3x2 ) (2+6X) =8, +28,X+ 38,7 + ————— +20.2,)x"

Putx=0:weget a, =20

Again differentiate w. r. t x

10(1+2x+3%" )9 6-+90(1+2x+3x?)*(2+6X)? = 2.8, +6.3,X + ————+20.19.2,,X°

Put x = 0; we get 2.a, =60+360 = a, =210

1
Replace x by — in the original expansion
X

2 3 (X* +2x+3)" a, a, a
(1+;+F)10 =T=a0 +_+?+___+x_§g
= (X* +2x+3)"? =a,.x*° +a, X" + ———+a, X+a,
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Putx=0, weget a,, = 39,

Differentiate w. r. t. x

10(X* +2x+3)°(2x+2) = 20.2,.X"° +———+ay,
Putx=0, we get ;g = 20.3°

25. Number of permutations of the word AUROBIND in which vowels appear in an alphabetical order is

A) Ep, B) *c, ) Bgy x4l D) B %
Key. A,C
21
== =%p, =%, x4l
. . 41
Sol. Required no. of permutation )

26. Triangles are formed by joining vertices of a octagon then the number of triangles

A) In which exactly one side common with the side of octagon is 32
B) In which atmost one side common with the side of polygon is 48
C) Atleast one side common with the side polygon 50
D) Without any restriction the number of triangles 56

Key. A,B,D

_ 8
Sol.  Total number of triangles ~ &RR

4
=8f ‘g)=32
Number of triangles having exactly one side common with the polygon L

Number of triangles having exactly two sides common with the polygon = 8

Number of triangles having no side common with the polygon = 16

27. A forecast is to be made of the results of five cricket matches, each of which can be a win or a draw or a
loss forIndian team.

Let £ = number of forecasts with exactly 1 error

9 = number of forecasts with exactly 3 errors and
= number of forecasts with all five errors
then the correct statement(s) is/are

A) 8p=5r B) 2g =5~ Q) 8p=g¢ D)E[p+r]:=-g
Key. B,C,D
Sol. Total number of possible forecast= 3

p=C,x2=27C,

10
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g=2x2x2x O

) P B R P R Ty

=Hp=g
=2g=">ar
2[p+rj g

28. Thirteen persons are sitting in a row. Number of ways in which four persons can be selected so that no two of them
are consecutive is also equal to

A) number of ways in which the letters of the word MRINAL can be arranged if vowels are never separated.

B) number of numbers lying between 100 and 1000 using only the digits 1,2,3,4,5,6, 7 without repetition.

C) the number of ways in which 4 alike cadburies chocolate can be distributed in to 10 children each child getting
atmost one.

D) number of triangles that can be formed by joining 12 points in plane of which 5 are collinear.

Key. B,C,D

Sol. 1= 2x3xdxs

ntrntrntrtrn="
n=lxnz0
b = |

n+l=4
Htx+x+tx+i=11
100+ 10887

=~ =210
1234

LfAlSD _
(1) Required ways — 6l=41°F = 240

To \_
2) —='E=765=210
(3) 4 students to be selected among 10 students.

]
No. of ways = Cs

@) Bo, -0 =210

29. The sum of all three digited numbers that can be formed from the digits 1 to 9 and when the middle digit

is perfect square is
A) 1,34,055 (When repetitions are allowed)
B) 1,70,555 (When repetitions are allowed)

Q) 8,73,74 (When repetitions are not allowed)

11
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D) 93,387 (When repetitions are not allowed)

Key. A,D
Sol. When repetitions are not allowed

TR (101X, 9-1)+7F <10 + TF(101) (X, 9-4)+7 B, x40
+7F (1003 9-9)+7P, x90=193,387

30. If M and N are any two events, the probability that the exactly one of them occurs is

A) P(M)+P(NI-2P(M A N) B) P(M)+ P(N)— PIM N
QO By 4+ BN - 2B(MC N D) Beaf i WO+ POMC WD,
Key. ACD

Sol. The required probability
= prob. that M occurs and N does not occur or N occurs and M does not occur.

= P(MAN )+ P(MC N[ Thisis (d)]
= P(M)-P(M A\N)+P(N)-P(MAN)

=P(M)+P(N)-2P(MnN) [This is (a)].
=1-2()+1- P(WC)-2[1-P (A V)]

=2P(MCuNC)—P(MC)—PENC) |
= 2[P(Mc)+P(NC)—P(MCu NC}
—P[MC)—P(NC))

= P(MC)+P(NC)—P(MCm NC) [This is(c)]

31. If A'and B are two events then

A PlAm Bz PLAV+ P -1 B) FlAmE)=FlAy+F(E)
C) FlANEBE =F(A+F(E-FlAUR D) FlAmE)=F(A FE)
Key. A,C

Sol. PlAvB)=1=P(A)+ P(B)-P(AnE) =1

= P(AUB)-12P(AnB) = P(AnB)= P{A)+P(B)-1

12



Mathematics Probability

Sois true

Clearly P(An B)=P(4)+P(B)-P(ANB)

So 3 also true

32. _
P(ﬂﬁ Bj h P[ﬂu B:] if the relation between P(A) and P(B) is

A) P(4)= P(B) B) P(4)= P(4nB) C) P(4)=P(4UB) D) P(B)=P(4nE)

Key. A,B,C,D

Sol. We have, P[Hﬁ B) = P[HU B)

= P[ﬂﬁﬂ) = P[ﬂ)+P[B)—P[ﬂﬁ B)

= P[ﬂ:l+ P[B)= EP[HF‘. B:l

We know that

P[ﬂﬁ B]EP[H),P[&GE} EP(B)

EP[HF*.B:I -::P[ﬂ:l+ P[ﬂr‘ﬁﬂ)

:}EP[ﬂﬁ B) -::P[ﬂ)+ (B [ P[Hﬁ B) EP[B)]

This contradicts (i). therefore P[ﬂﬁ E) =P(A). similarly

P(ANE) o)

Thus, p(a)=p(p)=* (47 8) _F(495)

P(A)=03,P(B)=04_  PANE)=05

3.
A, B are two events of a random experiment such that

A pav=09 | Bl ppady-o2 9 pEom-os P P(%UE)=D.25

Key. A,B,C,D
o FlA)=07 P(B)=04 P(Ad-B)=P(4)-P(A4B)
= PARN=02 = PA+B=09=PB-A=02, = P(AUE) = 1-FP{AB)=10.2
—~  P{AnBE
iP(Efﬂuﬂjz(—ﬁ_P]=l
P(HUB) 4
34,
P(ﬁuB)EE lgpmmmg%
If A and B are two events such that and & 2 then
A B C D
) P(ﬁ)+P(B)£% ) P(A).P(B)gg ) P(ﬁ)+P(B):_=-§ ) P(AYP(BY=1
Key. A,C

13
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sol. PAUB)=P(A)+P(B)-P(ANB)

L1zPAY+RE) -P(ANE) 2;

P(4nB)=

As the minimum value of

PU)+B(B) -2 2 SPA)+EB) 2+

E

we

Ca | —

et

o

4
8

=]

P(ANE) =

As the maximum value of

E

(=l N

we get

12P(ﬁ)+P(E)—§ . B(4)+P(B) 51+§:%

35. If X:144' then

A)  No.of divisors (including 1 and X) of A s 15

B) Sum of divisors (including 1 and X) of £ is 403

15
S Product of divisors (including 1 and X) of Ajs 12
D) 4073

Sum of reciprocals of divisors (including 1 and X) of s 144

Key. A,B,C,.D

_ad a2
Sol. 144 =27 3

(A) No.of divisors (4+1}'(2+1} =15

. [1+2+ 2 4 03 +2*)[1+3+33) =403
(B) Sum of divisors

(144}%; =(12)"

(C) Product of divisors

_ sum af divisors 403

(D) Sum of reciprocals of divisors 144 144

36. Letters of the word SUDESH can be arranged in

A) 120 ways when two vowels are together
B) 180 ways when two vowels occupy in alphabetical order
C) 24 ways when vowels and consonants occupy their respective places

D) 240 ways when vowels do not occur together

Key. A,B,C,D

14
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5

(2=
Sol. a) zl

61 1

22
BaTp

g 2
d) 360120

b)

37. If x is the number of 5 digit numbers, sum of whose digits is even and y is the number of 5 digit numbers,
sum of whose digits is odd, then

A) X=¥ B) x+y= Q0000 C) x=45000 D) x <Y
Key. A,B,C
Sol. *=Y since sum of digits is either even or odd, Y= total 5 digit no. = 9x10%10x10x10

38. The total number of positive integers with distinct digits (in decimal system) must be

A) Infinite
B) m
Z;IDJ
Less than =
Q) o
Zillil!
Equalto =
D) Equalto O IXIHININBAIXIXBXT+. . +IxIx8I
Key. B,D
Sol. A positive integer having more than 10 digits cannot have all distinct digits.

= The number of such numbers is finite.
Number of numbers having distinct digits.

— D4 O%T+0%0%84 . 4+9%9%8l <10+10% +10° . +101°

39. A bag initially contains one red ball and two blue balls. An experiment consists of selecting a ball at
random, noting its colour and replacing it together with an additional ball of the same colour. If three such
trials are made, then

A) Probability that atleast one blue ball is drawn is 0.9

B) Probability that exactly one blue ball is drawn is 0.2

15



Mathematics Probability

) Probability that all the drawn balls are red given that all the drawn balls are of the same colour is 0.2

D) Probability that atleast one red ball is drawn is 0.6

Key.

Sol.

AB,C,D
Probability that at least one blue ball is drawn

=1- Probability that all the balls drawn are red.
_'l 153 _q 1 G

325 0 10 10
Probability that exactly one blue ball is drawn

112 212 122
=—— 4=+ =

325 345 345
Probability that all drawn balls are red given that all the drawn balls of the'same colour

0.2

1
10 1
= =—=02
1,45
1010
2 34
:1—[—.—.—J:D.6
Probability that at least one red ball is drawn EE

40. Cards are drawn one by one in a pack of well shuffled cards with out replacement until all the cards are
drawn then

A)

B)

Key.

Sol.

1
Chance of getting a spade at the 13" trail is 13

| —

Chance of getting a spade at the 13™ trail is
1

Chance of getting last card as a spade is 4
|
Chance of getting king at the 5% trail and queen at the 10" trail is H63

B,C,D
Let us make a sample space of 52 dimensions (i.e.,) each point of sample space is an ordered

{XI,XE ..... =x52}

point of the form .Total number of sample points are 52! Number of sample

13
x51l
point on which 13 is spade is G xsll
By xs1 1
‘- Probability of getting spade on '
12
= I
Similarly number of sample points on A52js spade Cl x5l

16
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1
"~ Probability of getting spade on last trail 4

4 4
I
Number of sample point having king at “3and queen 1% will be Cp» "y <30l
16x501 4
521 ]

Required Probability

41. A consignment of 15 record players contains 4 defectives. The record players are selected at random, one
by one and examined. The one examined are not put back. Then

A) 4C’3>< 111::’5

Probability of getting exactly 3 defectives in the examination of 8 record players.is Cs
B) 3
. ok . o105
Probability that one examined is the last defective is
)

th
Probability that 9" examined record player is defective given that there were 3 defectives in the first 8

1

players examined is 7

D) s

th
Probability 5 one examined is last defective is 197

Key. AB,C
Sol. Let A be the event of getting exactly 3 defectives in the examination of 8 record players and B be the

th
event 7 record player is defective

P(An B)= P{ﬂ]P(%)

4 11
O £ 1
P4 52 2 2)- 1
c A} 7

4 11
coxlos 18

" I5 =
Probability of o one examined is the last defective = Cs LRES
42,
If A'and B are independent events such that 0 {P{A} <10=< P{B} d’then
A 4B mutually exclusive Bl Aand B are independent
0 __ D) A A
A5 e independent P(E]"_P{E =1
Key. B,C,D
Sol.  Conceptual

17
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43. Which of the following statements are true?

A) 121
)"
The probability that birthday of twelve people will fall in 12 Calendar months
The probability that birthday of six people will fall in exactly two calendar months is = W_
The probability that birthday of six people will fall is exactly two Calendar months is = w_
*p
H
D) The probability that birthdays of n {# = 3£5) people are different {365}”
Key. ABD
_12><11><1[Z]>< ><1_ 121
Sol. A) Required Probability 12 12 12 12 [12}12

12 A
B) Two months can be selected in ¢y ways. For each selection every person has two choices in 2
ways but it includes two cases in which all persons were born in the same month

Total number of favorable cases = 12C2 (26 - 2)

et
Required Probability — (12]5
365 364 365-(»-1) _ *
d) Required Probability = 5o o X T e = (365)"

44. A five digit number with distinct digits is formed by using the digits O,
1, 2, 3, 4, 5. The probability that the number is divisible by 3 is

A) 3 B) 9 C) [5+44 D) E
& 25 55 6°
Key. B,C

3
Sol. Let S be the sample space .Then |S| = 5% Fy | If 0is present then the number of 5 digit number

divisible by 3 is 44 = %6 1 0 is absent then the number of 5 digit number divisible by 3 is 120.

Required Probability = &
600

18
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45. The probability that exactly one of the independent events A and B occurs is equal to

A) PAY+P(E) - 2P(A~E) B) PLAI+P(E)-F(A~E)
) FPiA+P(EI-P(ANE) D) PAI+P(E)-3P(ANE)
Key. AC
Sol. The probability of exactly one of A and B to occur
=P(AEV+P(AE)

- DAY P(BY+P(A)P(B) =P(A).{1-P(B)} +{1-P(4)} P(B)
= P(A)+P(B) - 2P(A) P(B) = P(A)+P(B) - 2P(A N E)
=1-P(&)+1-P(B) - 2{1-P(&)}{1-P(B)]

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

46. ¥
A random variable X takes values 0,1, 2,3, ... with probability proportional to I:-'H‘l) [E] . Then
16 9
A FlE=01=— B FlA=11=—
) [ ) 25 ) I: ) 25
C D
) P[X:il:l:l ) E[}f):ﬁ,(where E{X]ismeanofX)
25 32
Key. AB

Sol.  Let P[}f= x:] = -::r[x+1j(%] =0

1 1y
Wehave:ﬂ'[l+2[§]+3[§j + ..... :|:].

1 25 16
=& =1= = a3=—

(1-1/5)’ 16 25

19
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=)o 2[_]+2[2g+3g+4[g‘+ ﬂ
S5 162 25 1
= 503535 3

47

. 1
If &, Eare two events such that Z{Z)=~,P( & B )=1/2and P{EJEQ]:Ethen

fu | —

A) Ziand &sare independent B) £ and £ are exhaustive

Q) D) Probabilities of the events By, BB,

H+is twice as likely to occur as &
arein G.P

Key. ACD

E P{Elﬁﬁz}
A2)- 25
LP{ENE)=1/8
P(E,NE,)
P(E,)

Sol.

P(EE)=

| P(8) = P(B) =~

Ju | —
o | —

48. If Aand B are two events. The probability that at most one of A, B occurs is

A)1-P(ANB)

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

c) P(A)+P(B)+P(AUB)-1

D) P(AnB)+P(ANB)+P(ANB)

Key. A,B,C,D

20
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Sol.

49.

Key.
Sol.

50.

Key.

Sol.

51.

Key.

Sol.

P(AUB)=P(ANB)=1-P(ANB)
but P(ﬂuB) ( ) ( ) (AmB)
( ) ( ) AuB

If P(A)zg and P(B)zg then

2 4 3
P(AUB)>Z ~<P(ANB)<=
A P(AVEB)2 ®) 15 <P(ANB)<g
0 F>(Am§)s1 0) P(AUB)2>
3 5
A,B,C.D
P(AUB)>P(A)P(AUB)>P(B

)
P(AUB)<1=>+2 _1<P(ANB)= P(ANB)> —~
5 3 15

P

But P(AnB)<P(A),P(ANB)<P(B)

P(AmE):P(A)—P(AmB)s——

Let an ordinary coin be tossed 15 times. If P, denotes the probability of getting r tails and Py is maximum

when K =
A)7 B)6 08 D) 3
AC
1
It is max where K = 157—10'_&24-1

If A and B are two mutually exclusive events then

A) P(A)<P(B) B) P(A)>P(B)
c) P(B)<P(A) D) P(A)<P(B)
AC

P(AUB)<1 =P(A)+P(B)<1 =P(A)<P(B)and P(B)<P(A

21
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52. When a coin is flipped ‘n’ times and the probability that the first head comes after exactly m (n>m+1)

L1
tails is— then

a) n=8,m=5 b) n=7,m=5 c) n=8, m=6 d) n=5,m=3
Key. A,B
Sol. There are 2“ out comes in all. The sequence of filps begins with m successive tails followed by a head
followed head or tail.
TTTTTTTT--mmm- THXXX~---X
m tails n-(m+1) tails or heads:
2n—(m+1) 1 1

-"+ Probability = N =F:>m:5,ne N

53. If L and L, aretwo parallel lines, m, n are number of points on them respectively. If the number of
triangles that could be formed using these as vertices is 70 then

a) m=5, n=4 b) m=5, n=5 c) m=4, n=5 d) m=4,n=4
Key. A,C
mn(m+n-2)
Sol.  Number of triangles formed is =<mC2 )n+(nC2)m \ 2 =10

= mn(m+n—2)=140

54. The slope of a common tangent to the parabola y2 = 4ax and hyperbola X% — y2 =a’is

a)
Key. AC
a 1
Sol.  Y=MX+—isatangentto X* -y’ =a’= x*(1-m?)-2ax—a’(—+1) =0
m m
. W 4 2 5+1
For tangent, Discriminant=0—=>M*-m* -1=0=>m=+ 5

1
55. LetE, F be two independent events .The probability that both E and F happen is Eand probability that

neither E nor F happens is E ,then

a) 3P(E)=4P(F)=1 b) P(EUF) =% c) 4P(E)=3P(F)=1 d) P(E)=P(F)
Key. A,B,C
Sol. Let P(E)=x, P(F)=y .Given xy=i, 1-x)(1-y)= 1 = X+Yy= l
12 2 12
= X=1,y:1 or :>X:1,y=1
3 4 473
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56. Suppose A, A, A,.... A, are thirty sets each with five elements and B,, B,, B;,....B, are n sets each
n

30
with three elements such that |JA = |JB, =S. If each elements of S belongs to exactly ten of the A’s
i=1 i=1
and exactly 9 of the B,’s then the value of n is
A) 15 B) 135 C) 45 D) *°C,
Key. C,D

30
Sol. ZH(A) =5x30=150
i=1

Suppose S has m elements

150=10m=m=15

D> n(B)=3n=9Im=n=3m=45="C,

i=1

57. Three six faced fair dice are thrown together. The probability that the sum of the numbers appearing on
the diceis K(3<K <£8) is

_ — _ 2
p (KEDIK=2) T K(K-2) S 0 K-
432 432 216 432
Key. A,C
_(K-1)(K-2)

Sol. Coefficient of x* in (X' +X*+..x%)°> ="7C, = 5
K-1
2

.. Required probability =

ror ot [rre r
58. Lleta=1+J+Kk andlet I be a variable vector such that . ,F.] and r.k are positive integers. If
r.& <12 then the number of values of I is

A) ?C, -1 B) *C, ) *C, D) “C,

Key. B,C
r ! L !
Sol. " If r =Xi +Yj +zK then from the question X, Y, Z are positive integers.
Also A <12 = x+y+z<12

. the number of values of I' = the number of positive integral solutions of (X+Yy+ 2z <12)
12

=Y "C,=%C,+°C,+...4"C, =°C, +*C,+ 'C, +...+'C; Q"C, ="C,,)
n=3

=*C,+°C, +...+"'Cy =....=C,.

59. If P=n(n*-1%)(n*—-2°)(n* —=3%)....(n* —r?), n>r,ne N, then Pis divisible by
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Key.

Sol.

60.

Key.

Sol.
61.

Key.

Sol.
62.

Key.

Sol.

63.

A) (2r +2)! B) (2r —1)! c) (2r +1)! D) (2r—2)!

B,C

P=n(n+)(n-)(n+2)(n—-2)....(n+r)(n—r)
=(h—r)(n=r=1)....(n=Hn(h+1)(n+2)....(n+T)
= Product of (2r +1) consecutive integers

.. Pis divisible by (2r +1)! and so by (2r —1)! also.

Let f(n) denote the number of ways in which n letters go into n envelops so that no letter is in the
correct envelope, (where n>5), then f (n)— nf (n —l) =

a) f(n-2)-(n-2)f(n-3) b) f(n-1)—(n-1)f(n—-2)
¢) (n-3)f(n—-4)-f(n-3) d) (n—4) f(n-5)-f(n-4)
AC

we know that f (n)=(n—1){f (n—1)+ f (n—2)}

The number of interior points that can be formed when diagonals of convex polygon of n-vertices,
intersect if no three diagonals pass through the same interior point, is

a) "C, b) "C, ) "C.., d) "C,,
AC

Each quadrilateral gives one point of intersection

The number of isosceles triangles with integer sides if no side exceeds 2008 is

a) (1004)2 if equal sides do not exceed 1004
b) 2(1004)2 if equal sides exceed 1004
c) 3(1004)2 if equal sides have any length <2008

d) (2008)2 if equal sides have any length <2008

AB.C

If the sides are a, a, b then the triangle forms only when 2a > b .so for any agN , b can change from 1 to
2a-1when a <1004 then number of triangles = 1+3+5+..+(2(1004)-1)= (1004)2 and if

1005 < a <2008, b cam take any value from 1to 2008. but a has 1004 possibilities hence number of

triangles = 1004 x 2008=2(1004)’

.. Total number of isosceles triangles = 3(1004)2

Which of the following is/are true
6 6 6 6 6 6 5 5 5 5 5
a) 5-° C1.4+5 C2.3—5 C3.2+5 C4.1:6 C2.|_5 b) 5-° Cl.5+6 C2.4—6 C3.3+6 C4.2—6 C.1=0

6 6 6 6 6 6 5 5 5 5 5 5
¢) 6-°C,.5+°C,.4-°C,.3+°C,.2-° C,.1=720 d) 6-°C,.5+°C,.4-°C,.3+°C,.2-°C,.1=°C, |6
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Key.

Sol.

64.

Key.
Sol.
65.

Key.
Sol.
66.

Key.
Sol.
67.

Key.
Sol.

68.

Key.

Sol.

AC
1) Number of on to functions from a set containing 6 elements to a set containing 5 elements =" C,[5

3) Number of on to functions from a set containing 6 elements to a set containing 6 elements = |§ =720

In a certain test @, students gave wrong answers to at least i questions (i =1 2,3....k). No student
gave more than k wrong answers, then

a) Number of students who gave wrong answer to exactly i questions =@, —a, ,
b) Number of students who gave wrong answers to exactly i questions =a, —a, 4
c) The total no of wrong answers must be &, +2a, +3a, +....+ka,

d) Total no. of wrong answers must be a, +a, +....+2a, .
B,D
Conceptual

A box contains 4 white balls, 5 black balls and 6 red balls. In how many ways can four balls be drawn
from the box if at least one ball of each colour is to be drawn ( If balls of same colour are different)

a) *Cc,°c/c’c, b) 1440
1
¢) 720 95 ‘c’c’clc,
C,D
Conceptual

In how many ways can the letters of the word INTERMEDIATE be arranged so that the order of the
vowels as they occur in the given word do not change

! ! 6!)° !

a) 12C66_ b) £ c) 12C6u d) £
2! 3121 3121 612!

AD

Conceptual

The no. of words formed with or without meaning, each of 3 vowels and 2 consonants from the letters
of the word INVOLUTE is written in the form of 22.3°.5°.7% then

a)a=6 b)b=2 cgc=1 d) d=0

AB,C,D

Number of ways selecting 3 vowels and 2 consonants and arranging them is 4C3.4C2.5! =20325"

A five digit number with distinct digits is formed by using the digits 0, 1, 2, 3, 4, 5. The probability that
the number is divisible by 3 is

6 9 6
A) % B) — C) M D) %
6 25 55 6
B,C
Let S be the sample space .Then|S| = 5.5P4 . If 0 is present then the number of 5 digit number divisible by

3is 4/4=096. If 0 is absent then the number of 5 digit number divisible by 3 is 120.
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69.

Key.

Sol.

70.

Key.

Sol.

71.

Key.
Sol.

72.

Key.

216
Required Probability = 500

= 2
A, B are two events such that P(AU B) :g, P(A) :% and P(B) = 3 then

1
A) A, B are independent B) P(ANB) = "

0 P(A/B):% D) P(B/A):%
A,B,CD
1 315 1
p(B)=Z p(AB)=S4+1 2.1
(B)=3 P(AB)=4+37%572
3 1
P(A/B)=> P(B/A)=2

Numbers are formed using all the digits 1, 2, 2, 2, 3, 3, 5. One number-is picked up at random from the
numbers so formed. The probability that the number

A) is divisible by 9 is 0 B) is divisible by 9is 1
C) is odd is 4/7 D) is evenis 3/7
B,C,D

Conceptual

The probability that a 50 year-old man will be alive at 60 is 0.83 and the probability that a 45 year-old
woman will be alive at 55 is 0.87. Then

(A) The probability that both will be alive for the next 10 years is 0.7221
(B) At least one of them will alive for the next 10 years is 0.9779

(C) At least one of them will alive for the next 10 years is 0.8230

(D) The probability that both will be alive for the next 10 years is 0.6320
AB

The probability that both will be alive for 10 years, hence i.e., the prob. That the man and his wife Both
be alive 10 years hence 0.83x0.37 =0.7221.

The prob, that at least one of then will be alive is 1-P(That none of them remains alive 10 years)
=1—(1—083)(1—0.87)

=1-0.17x0.13
=0.9779
Ram and Shyam select two numbers from the set 1 to n. If the probability that Shyam selects a number

63
which is less than the number selected by Ram is @then

a)n is even b)n is perfect square c) nis acube d) none of these

AB,C
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2_
e

n2 | 128

73. A bag initially contains one red ball and two blue balls. An experiment consisting of selecting a ball at
random, noting its colour and replacing it together with an additional ball of the same colour. If three
such trials are made, then

a) Probability that atleast one blue ball is drawn is 0.9
b) Probability that exactly one blue ball is drawn is 0.2
c) Probability that all the drawn balls are red given that all the drawn balls are of the same colour is 0.2
d) Probability that atleast one red ball is drawn is 0.6
Key. A,B,C,D
Sol. Prob. That atleast one blue ball is drawn

= 1- prob that all the balls drawn are red.

1223 Lo
325 10

Prob. That exactly one blue ball is drawn

112 212
==—.—.—+—-.—.—=0.2
325 345
1
10 1
Prob. that all drawn balls are red given that all the drawn balls of the same colour = 1 10 7" g =0.2
10 10
2 4
Prob.that atleast one red ballis drawn =1— —.E.— =0.6
345
74. There are n different gift coupons, each of which can occupy N (N > n) different envelopes, with the

1
same probability N

P, : The probability that there will be one gift coupon in each of n definite envelopes of N given
envelopes

P, : The probability that there will be one gift coupon is each of n arbitary envelopes out of N given
envelopes. Then

n! N! N"
a) Pl_PZ b) Pl_Nn C) Pz—m d) Pl—n!
Key. B,C
n! Ne !
So. P =——andP,= C”nn
N

75.  Afive digit number with distinct digits is formed by using the digits 0, 1, 2, 3, 4, 5. The
probability that the number is divisible by 3 is

A) —5 B) 9 C) w D) 6&
25 55 6°
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Key.

Sol.

76.

Key.

Sol.

77.

Key.

Sol.
78.

Key.

Sol.

79.

Key.
Sol.

B.C
Let S be the sample space .Then|S| = 5.5, . If 0 is present then the number of 5 digit number

divisible by 3 is 4[4 =96. If 0 is absent then the number of 5 digit number divisible by 3 is 120.

Required Probability = ﬁ
600

A, B are two events such that P(AU B) :g, P(A) =% and P(B) :g , then

A) A, B are independent B) P(AnB) :%
3 1
C) P(A/B)=Z D) P(B/A):g
AB,CD
1 3 15 1
P(B)== P(AB)=—+=-——==
(B) 3 (AB) 4 3 6 4

P(A/B):g, P(B/A):%

Numbers are formed using all the digits 1, 2, 2, 2, 3, 3, 5. One number is picked up at random
from the numbers so formed. The probability that the number

A) is divisible by 9is 0 B) is divisible by 9 is 1
C) is odd is 4/7 D) is even is 3/7
B,C,.D

Conceptual

A, B are two events of a random experiment such that P(A) =0.3,P(B) =0.4 and
P(AnB)=0.5. Then

A) P(AUB)=09 B)P(BAA)=02 C)P(AUB)=08 D) P(%u E_;)=o.25
AB,CD
P(A)=0.7; P(B)=0.4.P(A-B)=P(A)-P(AB)

— P(AB)=0.2, = P(A+B)=0.9 = P(B—~A)=02, = P(AUB)=1-P(AB)=0.38

ur
:>P(B/AuB)=P(£tI?—)=1
P(AuB) 4

If M and N are two events, the probability that exactly one of them occurs is
a)P(M)+P(N)-2P (M NN) b) P(M)+P(N)-2P(M UN)

R — R — u R
0) P(M)+P(N)—2P(M mN) d) P(M mN)—P(M mN)
A,C
) P(MAN)+P(MAN)=P(M)-P(MAN)+P(N)-P(MN)
o  P(MAN)+P(MAN)=P(MUN)-P(MAN)
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80.

Key.

Sol.

81.

Key.

Sol.

82.

Key.

Sol.

= (1-P(M))+(1-P(N))-2(1-P(M UN))
= P(M)+P(N)-2P(MUN)

A box contains 11 tickets numbered from 1 to 11. Six tickets are drawn simultaneously at random, let E;
be the event that the sum of the numbers on the tickets drawn is even, E; be the event that the sum of
the number on the tickets drawn is odd which of following hold good.

a) Ey, E; are equally likely b) E1, E; are exhaustive
c) P(Ez2) > P(E4) d) P(E1/E2) = P(E2/ E4)
B,C,D

118 113
P(E)="3 P(B)=54

E, = 1odd +5evenor3odd+3evenor5odd +one even

P(E,NE,)=0=P(E/E,)=P(E,/E)=0

If A1, Az, ..., An are n independent events such that P(Ai) = il i=1,2,..n. The probability
I+

that none of Az, Ay, ... A, OCcurs is

n 1
A — B) —
A n+1 (B) n+1
(C) less than % (D) none of these
B,C

P(A' "A2... " A")
=P(A'1) P(A"2) ... P(A"n)
[Q A1, Az, .... An are independent]

(s Hety

1 2 3 n=1 n 1 1
X <

T2 T Y n+dn

A random variable X takes values x = 0, 1, 2, 3, ... with probability proportional to
(x+1) (%) . Then

(A) P(X=0)=16/25 (B) P(X >1) = 9/25

(C)P(X=>1)=7/25 (D) E(X) = 25/32

A,B,D

LetP(X=X)=a (x +1) (%) , X>0
We have

- afte(Foaf] 0| -

1 250, 16
= OL—2=1 = — = o= —
(1-1/5) 16 25
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Now, P(X = 0) = (0 + 1) (%) = o = 16/25

:>P(X21)=1-P(X:0)=1-E:l
25 25

Also, E(X) = ixP(X = x):ix(x +1)(%JX

=(1) @) (%}(Z) (3)@] +3) @) [éj b

1 _ 1Y’ 1Y
CEN=0@ (E) +(2) (3) (gj + ...

Subtracting, we get

IR 2[1}{2(1)2 +3(1j+4(1)“+..}
5 5 5 5 5
2/5 2. 25 5

T (1-1/57° 516 8
— E(X) = 25/32

83. Let us define the events A and B as
A : An year chosen at random contains 29 February.
B : An year chosen at random has 52 Fridays.
If P(E) denotes the probability of happening of event E then

_ 2 _ 23
(A) P(B)=7 (B)P(B) = 28
(C)P(A/IB)=2/5 (D) P(A/B) =5/23
Key. B,C,D

Sol. P(A) =1/4, P(B/IA) =5/7, P(BIA) = 6/7
P(B) = P(A) P(B/IA) + P(A) P(B/A) = 1/4 x 5/7 + 3/4 x 6/7 = 23/28

P(A/B) = P(ANB) _ 1/4x5/7 _5
P(B)  1/4x5/7+3/4x6/7 23
_ 1.2
P(AIB) = P(ANB) 477 _2

PB) , 28 5
28

84. A fair coin is tossed 10 times and the outcomes are listed. Let Hi be the event that the it
outcome is a head and An be the event that the list contains exactly m heads, then

(A) Hz and A4 are independent (B) A1 and Ag are independent
(C) H2 and As are independent (D) H4 and Hg are not independent
Key. C
1 vC
Sol. P(Hi) = E, P(Am) = ZTOm
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9
C
P(HiNAR) = — 5
For Hi & Am to be independent,
9 10
;”31 =%>< 2?0”‘ =1= %x% =>m=5,

85.  Two numbers are chosen from {1, 2, 3, 4, 5, 6, 7, 8} one after another without replacement.
Then the probability that
(A) The smaller value of two is less than 3 is 13/28
(B) The bigger value of two is more than 5 is 9/14
(C) Product of two number is even is 11/14
(D) none of these

Key. AB,C
8~ 6
o () GG 13
C, 28
@ G %2
’C 14
2
S C 1
5C 14
2
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Probability

Assertion Reasoning Type
A) Both Statements are true and Statement-2 is the correct explanation of Statement-1
B) Both Statements are true but Statement-2 is not the correct explanation of Statement-1
C) Statement-1 is true, Statement-2 is false D) Staement-1 is false,Statement-2 is true
1. Statement — 1 : The number of selections of four letters taken from the word PARALLEL must be 15

Statement — 2 : Coefficient of X* in the expansion of (l— X)f3 is 15 (|X| <1)

Key. D
Sol. 1'P, 2'A /1R, 3'L, 1E

4 diff: 5c,=5
3 alike of 1 kind & 1 diff = 1c,.4c, =4
2 alike of 1 kind & 2 diff = 2¢;.4C, =2.6 =12

2 alike of 1 kind & 2 diff of 2" kind = 2C, =1

Total = 22

2. Let A° denote the complement of an event A.

Statement—1: If P(A):0.5,P(B)=O.7,P(C):0.9,then P(ACmBmC)Iies in the interval
[0.1,0.5]
Statement=2: If P(E;)=C;,i=12,....,n, then
P(E,nE,NE,....nE,)2C,+C,+C, +...+C,—(n-1)
Key. A
sol.  P(A°)=05,P(B)=0.7,P(C)=09

= P(A°nB~C)<min{0.5,0.7,0.9}
P(A°ABNC)205+0.7+09-2=0.1
P(A°"BNC)liesin [0.1, 0.5]

3. Let H,, H,,..., H, be mutually exclusive and exhaustive events with F’(Hi ) >0,i=12,...,N. Let

E be any other event with 0 < P(E) <1
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Statement 2: Zn: P(Hi ) =1

i=1

Key. D
Sol.  Statement—1 is not always true. For instance, if F’(Hi N E) =0 for some i, then
p(H,1E)= "W E) g and p(esH,)p(H,) - PECH)
P(E) P(H,)

That is P(Hi/E)z P(E/Hi).P(Hi):0
However, if 0< F’(Hi ﬂE)<l, fori=12,...,n then

P(H, /E)= P(H,NE) _ P(H; mE).P(Hi):P(E/Hi).P(Hi)

P(E) P(H) P(E) P(E)

>P(E/H,).P(H,)

4, Consider the system of equations ax+by =0, cx+dy =0 wherea, b, ¢, d € {0,1}

Statement 1:- The probability that the system of equations has a unique solution is 3/8
Statement 2:- The probability that the system has a solutions is 1
Key. B

a b
Sol. The system of equations has a solution if and only if A= ‘ d‘ =ad—-bc=0
C

Asa,b,c,d e {0,1} The system has a solution if

d |0 1]]0 1 11 o1 30 0

a b‘ ‘1 oHl jHl OHO 1Ho 1H1 1‘

3
n(E): 6,n(S):16 & P(E) =§
Since x =y = 0 satisfy the system of equations irrespective of the values of a, b, c, d
.". The probability that the system has a solution is 1

5. n identical dies are rolled simultaneously.
STATEMENT -1
The number of distinct throws is "*Cs.
because
STATEMENT -2

6

6 —
z Cr n 1Cr—1 - n+5C5
=1

Key. A
Sol. The number of distinct throws when exactly
r (1 <r<6)numbers appear will be
®C, x (the number of ways of putting n identical things into r distinct boxes with no box empty)

- 6Cr X n—lcr_1
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6
The total number of distinct throws = Z °C, "C
r=1

6
6 —
- Z Cr n lcn—r - n+5Cn - n+5C5
=1

(A) Statement — 1 is True, Statement — 2 is True; Statement — 2 is a correct explanation for

Statement — 1.

(B) Statement—1is True, Statement — 2 is True; Statement — 2 is NOT a correct explanation for Statement — 1.

(C) Statement—1is True, Statement — 2 is False.

(D) Statement — 1 is False, Statement — 2 is True.

6.

Key.

Sol.

Key.

Sol.

A card from a well shuffled pack of 52 cards is drawn. Let A be the event that the card is a diamond and B
be the event that it is a queen.

STATEMENT -1

A and B are independent events

because

STATEMENT -2

A and B are not mutually exclusive events.
B

13 1 4 1
l: P(A)= ——==,P(B) = — =—
52 4 52 13

P(AMB) = =l P(A) P(B)

II: P(AMB) # 0

In a bag there are n balls of either red or green colour. Let Gx be the event that it contains exactly k green
balls and its probability is proportional to k% Now a ball is drawn at random. Let A be the event that the
ball drawn is green.

STATEMENT -1

- 0D
2(n+2)
because

STATEMENT -2

Zn:P(Gk):l

k=0
D
P(Gk) ak?>= P(Gk) = Ak?

n
ZP(Gk) =1 (as these are mutually exclusive and exhaustive events)
k=0
n
=1y k=1

k=0
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Key.

Sol.

Key.

Sol.

10.

Key.

Sol.

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

_A n*(n+1)*  3(n+1)
=

P(A) = ZP(G ) P(A/GY) = ZXk 4 2niD)

k
k=0 n
STATEMENT -1
Total number of different functions from set A having 4 elements to a set B having 2 elements is 16.
because
STATEMENT -2

The number of ways in which m different things can be distributed into n different parcels, blank lots
being admissible, is m".

C

Every element of set A has 2 options to go with an element of set B.
So, the total number of functions = 2* = 16.

Il. The number of ways = n™

STATEMENT-I: If P is a natural number having number of divisors (including unity and P) equal to 105 then
{\/E}: 0 where {x} stands for fractional part of X.

STATEMENT-II ; 22.34.56 is one of such numbers P.

B
If P=a*b’.c®’ ——, where a,b,c etc are prime factors, then we know that no. of divisors of
P=(x+1).(y+1).(z+1)———etc= 105.

= X+1,y+1,z+1,———all must be odd

= X,Y,Z,——— all must be even

= Pis a perfect square
*. Statement-l is true.
Statement-Il is also true, but it is not the correct explanation.

STATEMENT-I: €, —1 is divisible by 31

STATEMENT-II : If nis a prime, then nCIr is divisible by n forr=1,2,3,----,n-1 and
D
1o o n(n-1)————(n-r+1)

\ 1.2.3.———r

nCr is a positive integer and hence all the factors of the denominator must cancel out with some

of the factors in the numerator. But n, being prime, remains without cancellation. Hence nCIr is
divisible by n for r=1,2,---,n-1.

1.
Now "c +"c,_, = ""c, is well known.
n~ _ n+l n
= C¢=""C¢—-0C,

Using this formula again and again, we can show that
30 3

31 31 31 31 31
Cs= "Cs— Cut Cg———+ C—"C+7C—
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30 31 31 31
= TCs+l="Cs—TCy+———+7C
On the R.H.S each term is divisible by 31
. %¢, +1 is divisible by 31.

Statement — 1 is True, Statement — 2 is True ; Statement — 2 is a correct explanation for Statement — 1.

Statement — 1 is True, Statement — 2 is True ; Statement — 2 is NOT a correct explanation
for Statement — 1.

C. Statement — 1 is True, Statement — 2 is False.
Statement — 1 is False, Statement — 2 is True.

w >

O

11. STATEMENT-1: The term independent of x in the expansion of (x + 1 + 2) IS %
X Z2m

STATEMENT-2: The coefficient of X* in the expansion of (1+ X)n is nC,

Key. D
Sol. T,..=10C, (—k)* x® —5—;
.'.S—Q:O:r:Z
2
.'.1OC2k2 =405, . k*=9, . k=+3

12. STATEMENT -1: The number of ways of writing 1400 as a product of two positive integers is 12

STATEMENT-2: 1400 = 2 x5° x 7

Key. A
2m
1.\ (x+1
Sol. [x+—+2j =%
X X
2mC, x"
.. Term independent of x=—m=(2m)Cm
X

13. STATEMENT -1: The number of selections of four letters from the letters of word PARALLEL is 15.
STATEMENT-2: Coefficient of X? in the expansion of (1+ X)6 is 15

Key. A

Sol. The number of divisors of 1400 = (3+1)(2 +1)(1+1) =24

4
.. No. of ways of writing as product of two numbers = ? =12

14. STATEMENT -1: If n is a positive integer less than 20, then Zn 4(20— n) is minimum when n =10
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STATEMENT-2: (2m)Cr is maximum when r =m.

Key. D
£20
Sol. 20C, =———F-—
ZnZ20—n
ZnZ20-n is minimum = 20C, is maximum
-.n=10
15. Statement — 1 : For the given system of non-homogeneous linear equations of the form

Ax=B,if |A| =0, then the system of equations have either no solution or infinite number of solutions

Because

Statement — 2 : For the given system of non-homogeneous linear equations of the form
Ax=B,if |A| =0 & (Adj A) B =0, then it will have no solution
Key. C
Sol. If |A|=0&(Adj A) B #0, no solution
If |A| = 0&(Adj A) B =0, infinite solution
16. Statement — 1 : The number of selections of four letters taken from the word PARALLEL must be 15
Because
Statement — 2 : Coefficient of X* in the expansion of (1— X)f3 is 15 (|X| <1)

Key. D

Sol. 1'p, 2'A 1R, 3'L, 1E
4 diff: 5¢, =5
3 alike of 1 kind & 1 diff = 1c,.4c, =4
2 alike of 1 kind & 2 diff = 2¢,.4C, =2.6 =12

2 alike of 1 kind & 2 diff of 2" kind = 2¢, =1

Total = 22

17.  Statement—1:If f Z{l, 2,3,4, 5} —{L,2,3,4,5} then the number of onto functions such that f (I) 1

is42
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Statement — 2 : If n things are arranged in row, the number of ways in which they can be de- arranged so

that no one of them occupies its original place is

Key. D

Sol. Conceptual

18. Statement — 1 : Number of ways of distribution of 12 identical balls into 3 identical boxes'is 19
Because

Statement — 2 : Number of ways of distribution of n identical objects among r persons, each one of whom
can receive any number of objectsis N+r—-1c¢,
Key. B
Sol. Total 12 identical in 3 distinct
12+3-1, =91 ie.(x+y+2z=91)
Case (i) When each box contains equal number
X=Yy=2z=4=1way
Case (ii) When two boxes contains equal humber

2x+2=12=(x=6,2=0)(x=5,2=2),(x=3,2=6)

(x=2,2=8)(x=1,2=10),(x=0,z=12)

3¢,.6=18 ways = 17? =6ways
2
Case (iii) distinct number

=5 -

.. Total =1+6+12=19

Total —(1+18) = 72 12

19. Let A and B are two candidates seeking admission in IIT. the probability that A is selected is 0.5 and the
probability that both A and B are selected is at most 0.3 then consider the following statements

Statement I:. The probability of B getting selected is 0.9




Mathematics Probability

Key.

Sol.

20.

Key.

Statement II: If Eq and E5 are the events of A and B selected respectively, then P(El NE, ) =

P(E,)P(E,).
D

GivenP(E,NE,)<0.3

= P(E,)P(E,)<03
= P(0.5)P(E2)S0.3

G
= P(E,)<06

P(E,)#0.9

~—
N—"

Statement I: : If two numbers are drawn from the set {1,2, 3, .....n} (n> 1), then the probability that the

. .1
second drawn number is larger than first is o
n

n(n-1
Statement I1: The sample space will have % elements out of which half of them will be favouring

the event described above.
D

Sol.Statement 1 is false and statement 2 is true.

21.

Key.

Sol.

22.

Key.

Sol.

23.

1
rob==
P 2

Statement I: If A,B,C are mutually independent events then (Au B) and C are also independent
Because.

Statement I1: If A, B, C are pair wise independent and if A is independent of (B C), then A, Band C

are not mutually independent
C
Statement 1 is true and statement 2 is false.

Statement I: Let oo and £ be two fixed non-zero complex numbers and z is a variable complex number. If
the lines az+az+1=0 and ﬂ7+ﬁz —1=0 are mutually perpendicular, then o8 + &8 =0
Statement I1: Two lines passing through the points z1,z; and z3,z4 in argand plane are mutually

. . 2, —1 V2
perpendicular if arg—+—2 =+
13-, 2
B
Conceptual

Xl +X2 +X3 = 1[:]

Statement-1: Number of non negative Integral solutions of the equation is equal

to 34.
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Statement-2: Number of non negative integral solutions of the equation
%) ¥ 25 F83 Fonniin +x (n+r-Tjo

Key. D

r ~"is equal to r-1

Sol.  Total number of integral solution of ¥ T¥2 +¥3=10;

(10+3'1)07

Statement 2 is true and statement 1 is false.

=12, =66

24. Statement-1: The total number of different 3-digits number of type N=abe \where @ 22 <0 s g4,
g
Statement-2: O cannot appear at any position, so total numbers are ~3.

Key. A
Sol. 0 cannot be appear in first position. With the given condition in the question 0 can not

appear in any position. Now three digit can be selected out of 9 remaining digits in
5
¥ ways. Cross pending to each we will get three digit number with condition @ <bh<c,

25. Statementl : A polygon has 44 diagonals and number of sides are 11.
because
Statement2 : From n distinct object r object can be selected in "C, ways.

Key. A
Sol. Let no of sides are n.
"Con=44

n=8orlln=11.

26. Lety=x+3,y=2x+3,y=3x+2andy+x=3 are four straight lines
Statement-I: The number of triangles formed is *Cs
because
Statement-II: Number of distinct point of intersection between various
lines will determine the number of possible triangle.

Key. D

Sol.  Obviously A is correct answer.

3 2
27. Let A and B be two events such that P(A) = g; P(B) = 5 then
Statement | :

Y P(AnB)<
15

aglw

Statement Il :

2 p(é]gg
5 B) 10
Key. A
So..  P(ANB)>P(A)+ P(B)—lz%
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28.

Key.

Sol.

29.

Key.

Sol.

30.

Key.

Sol.

31.

Key.

Sol.

P(ANB)<P(A)<P(B)
P(AmB)Sg

4 _P(ANB)
15P(B) Bl P(B) B 5P(B)

When a fair die is rolled
Statement | : Probability on getting a composite number = §

Statement Il : When a die is rolled. There are 3 out comes namely
(1) getting a composite number (2) getting a prime number (3) getting 1 (neither composite nor prime).

Hence probability of getting composite number = § .

C
Conceptual.

2 3
Statement | : Let the odds against an event = 5 then the probability of occurring the event = g

Statement Il : For any two events P(Am E_B) =1- P(Au B).

B
P(E):P(E)=2:3
:P(E):%zg

Statement | : Two non negative intigers are chosen at random the probability that the sum of their
.9
squares is divisible by 5 IS >

Statement Il : At unit place if 0is there in any number then it is divisible by only with 5.
C

Let x=5a+p, y=5b+q

n(E) is so that p* +q° is divisible by 5

x° +y?=5N+ p®+q°, were 0< p,q <4

n(S)=25 and n(E) are (0,0)(1,2),(2,1),(3,4),(4,3),(3,1),(1,3),(4,2),(2,4)=9

STATEMENT-I: n" = "c,(n—1)" + "C,(N—2)" = "¢,(N—=3)" +......... +(-1)"" e, , =n!

STATEMENT-II: If A and B have the same number of elements then No. of onto functions from Ato B =
No.of one — one functions from A to B.

A

No. of onto functions from a set of n elements to a set of r elements.

10
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32.

Key.

Sol.

33.

Key.

Sol.

34.

Key.

Sol.

=r"-"c(r-0)"+"c,(r-2)"+"c,(r-3)" +————+(-1)""''c,,
No. of one-one functions from a set of n elements to another set of n elements = n!
. Ans = A,

STATEMENT-I: If P is a natural number having number of divisors (including unity and P) equal to 105 then
{\/E}: 0 where {x} stands for fractional part of X.

STATEMENT-II ; 22.34.56 is one of such numbers P.

B
If P=a”*b’.c®’ ——, where a,b,c etc are prime factors, then we know that no. of divisors of
P=(x+1).(y+1).(z+1)———etc= 105.

= X+1,y+1,z+1,———all must be odd

= X,Y,Z,——— all must be even

= Pis a perfect square
.". Statement-l is true.
Statement-Il is also true, but it is not the correct explanation.

STATEMENT-I: If (2X+3Yy)"?=T, +T, + ———+T,, where T3, T,,~—-T1; are terms of binomial expansion

12
when X :% and y:% ,then ngn(l’, -T,,)=-4.

r=1
STATEMENT-II: T, <T, <———< T, <Ty =T, >T,>T, >T,
D

RO

9
(n+1)1x] 14

=9
9
| x]+1 °
4
.. To =Ty are greatest terms and T1<T,< ------ < Te<To = T10>T11>T12>T13

12
Y sgn(T, =T,,,) = (-1)x8+0+1x3=-5

r=l

STATEMENT-I: ¥Cc —1 is divisible by 31

STATEMENT-II :  If nis a prime, then nCr is divisible by n forr=1,2,3,----,n-1 and
D
e _ nin-1)————(n—r+1)

' 1.2.3.———r

r‘Cr is a positive integer and hence all the factors of the denominator must cancel out with some

of the factors in the numerator. But n, being prime, remains without cancellation. Hence nCr is
divisible by n for r=1,2,---,n-1.

1 .
Now "c,+"c, , = ""c, is well known.

— ncr — n+1Cr _ nCr_l

11
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Using this formula again and again, we can show that

30 31 31 31 31 31 31 30
Cs= Cs— Cut Cg———+C—"C+"C—"C

30 31 31 31
= TCs+l="Cs—TCu+———+7C
On the R.H.S each term is divisible by 31
- %¢, +1 is divisible by 31.

35. STATEMENT-1: The term independent of x in the expansion of (x + 1 + 2) IS %
X Z2m

STATEMENT-2: The coefficient of X* in the expansion of (1+ X)n is nC,

Key. D
2 5 5r
Sol. T..,=10C, (—k) X —?
r
.'.5—5—20:> r=2
2
.'.10C2k2 =405, ~.k*=9, k=43
36. STATEMENT -1: The number of ways of writing 1400 as a product of two positive integers is 12
STATEMENT-2: 1400 = 2° x5° x 7

Key. A
2m
1 )" (x+1
Sol. (x+—+2) :%
X X
2mC, x"
.. Term independent of X:—n’l“z(Zm)Cm
X

37. STATEMENT -1: The number of selections of four letters from the letters of word PARALLEL is 15.
STATEMENT-2: Coefficient of X? in the expansion of (1+ X)6 is 15

Key. A

Sol. The number of divisors of 1400 = (3+1)(2 +1)(1+1) =24

.". No. of ways of writing as product of two numbers = ? =12

38. STATEMENT -1: If n is a positive integer less than 20, then Zn 4(20— n) is minimum when n = 10

STATEMENT-2: (2m)C, is maximum when r = m.

Key. D
Sol. 20C, ___£20
Zn/20-n
ZnZ20-n is minimum = 20C, is maximum
~.n=10

12
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39.

Key.

Sol.

40.

Key.

Sol.

41.

Key.

Sol.

Statement 1: If P is a natural number having number of divisors (including unity and P)

=10
equal to 105 then { } where {x} stands for fractional part of x

2% 3% 5P

Statement 2: "~ "7 is one of such numbers P.
B

X a
If P=a" ¥ % *where a,b.e etc are prime factors, then we know that no.of divisors of
P:{x+1}[y+l}(z+1} ..... otc = 105.
= xtly+lz+l. all must be odd
= XY:Z. 3l must be even
= F.

is a perfect square

3|:II::1- _1
Statement 1: 13 s divisible by 31

n

Statement 2: If nis a prime, then Cr is divisible by n for r=123,..n-1
D
me =PE{?E—1]...{?E—.?'+1}

¥

123 .r

n
¥ is a positive integer and hence all the factors of the denominator must cancel out with

some of the factors in the numerator. But n, being prime, remains without cancellation. Hence

n — —
G is divisible by n for r=12..2-1

n n _nH
w G+ Ca="05 is well known.

No
= "c, =M, e

Using this formula again and again, we can show that

Mo =Mooy w0, o -Foy +310 -
= o +1=Hg <o, + o+
On the R.H.S each term is divisible by 31

- G5+ is divisible by 31.

Statement 1: The number of selections of four letters taken from the word PARALLEL
must be 15

-3

- <1
Statement 2: Coefficient of x* in the expansion of [1 x} is 15 ( |x| )
D
1'F2'A1IRZLIE

S _
4 diff: Cq=53

e b _
3 alike of 1 kind & 1 diff = C1- “1=4

13
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42.

Key.

Sol.

43.

Key.

Sol.

44,

Key.

Sol.

_dee de _
3 alike of 1 kind & 2 diff — G Cy=26=12

2 alike of 1 kind & 2 diff of 2" kind —
Total =22

Statement 1: |If by {1’2’3’4’5} _’\’{1’2=3=4=5}
Fli)=i

then the number of onto functions such

that is 42
Statement 2: If n things are arranged in row, the number of ways in which they can be de-arranged so
1 1
all l-—t—+ (-1 —
. _ . 11 21 #l
that no one of them occupies its original place is
D
Conceptual

Statement 1: Number of ways of distribution of 12 identical balls into 3 identical boxes
is 19
Statement 2: Number of ways of distribution of n identical objects among r persons, each one of whom

can receive any number of objects is ntr=10,

B
Total 12 identical in 3 distinct

Bee =R, =91ie, (x4 y+2=91)
Case (1): When each box contains equal number * =+ == 4= Tway
Case (2): When two boxes contains equal number

2x+z=12 = (x=6,z=0}, (x=5,z= 2], (x=3,z=6]
(x= 2,z=8],{x=1,z=10], (x= U,z=12]

Case (3): Distinct numbers
Lo Tntal=14+64+12=18

Statement 1: The number of ways of writing 1400 as a product of two positive integers

302.6=18 WayVs = =& ways

—91-(1+18)=72 = %:12

is 12.
Statement 2: 1400 is divisible by exactly three prime numbers.
B
Since 1400=2° 527
ince
= Number of factors {3+1] {2 -H} (H—l} =24
1
=—x24 =12
= Number of ways of expressing 1400 as a product of two numbers 2 . But this

14
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45.

Key.

Sol.

46.

Key.

Sol.

47.

Key.

Sol.

48.

Key.

Sol.
49,

Key.

Sol.

50.

Key.

Sol.

does not follow from R which is obviously true.

Statement-1: Number of ways in which two persons A and B select objects from two different groups
each having 20 different objects such that B always selects more objects than A(including the case when

40
A selects no object) is 2
22n _In £
n
PSRRI
Statement-2: U=<i=n

B
Conceptual

Statement-1: Number of ways in which 10 identical toys can be distributed among three students if each

e
receives atleast two toys is

Statement-2: Number of positive integral solutions of

D
Conceptual

Statement - 1:

Statement — 2:

A
Conceptual

Statement — 1:

Statement — 2:

A
Conceptual

Statement —1:

Statement - 2:

B
Conceptual

Statement - 1:

Statement — 2:

B
Conceptual

x+y+z+w=?isﬁC'3.

If X,y,Z R and 3X+4y+5z =10+/2 thenthe least value of X2 + Y2 + 2 is 4.
If 8,b, €R, 1 =1,2,3 then (&b, +ab, +a,)’ < (a +a; +a)(b +b3 +1g)

4 2

X" +x"+4

If X>0 then the least value of ———  is 6.
X

If A,G respectively are the A.M and G.M of ‘n’ positive numbers then A>G.

If A, B are two mutually exclusive events with non-zero probabilities then A, B are
dependent.
If A, B are mutually exclusive events then P(AuUB) =P(A)+P(B).

If the perimeter of a triangle is constant then the area of the triangle is maximum when
the triangle is equilateral.

If the circumradius of a triangle is constant then the area of the triangle is maximum
when the triangle is equilateral.

15
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51.

Key.

Sol.

52.

Key.

Sol.

53.

Key.

Sol.

54.

Key.

Sol.

Statement—1:  If A and B are two mutually exclusive events then P(A) < P(Bl)

Statement—2: If Aand B be any two events then P(AU B)z P(A)+P(B)—P(Am B) and

Probability of any event is always less than or equal to one.

A
If A and B are two mutually exclusive events then P(Aﬁ B) =0

~.P(AUB)=P(A)+P(B)<1
P(A)<1-P(B)
P(A)<P(B')

Statement — 1: If the Probability of A failing in an examination is 0.2 and that for B is 0.3, The
Probability that either A or B fails is 0.44.

Statement—2: If Aand B are independentthen A' and B' need not be independent.

C
P(Au B) =1- P(A') P(B') =0.44 = statement-1is true,

Statement-2 us false.

Statement — 1: P(A/ B)+ P(A'/ B) =1
Statement—2:  Least value of P(A)+P(B):1+ P(Am B)

C
P(ANB)+ P(Km B) = P(B) — Statement-1 is true

Maxi. Value of P(A)+ P(B) =1+ P(AF\ B) = Statement-2 is false.

Statement - 1: On the real line R, points a and b are selected at random such that —2<b <0 and

1
0 <a <3 then the probability that the distance between a and b is greater than 3 is § .

Statement — 2: Uncountable sample space is said to be discrete.
C
The Sample space S consists of the ordered pairs (a,b) and so forms the rectangular region on the other

hand, the set A of points (a,b) for which |a - b| > 3 .consists of those points of S which lie below the line

X — Y = 3,which is given the following diagram.

16
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Required Probability = area of AABC _ 1
area of WODABD 3

STATEMENT -1 is true.

Finite or countable infinite probability space is said to be discrete and an uncountable space is said to be no
discrete.

STATEMENT-2 is false.

An urn contains 4 white and 9 black balls. Red balls are drawn with replacement. Let P. be the probability
that no two white balls appear in succession. Answer the following questions.

55. Assertion: The probability that 10 is the second smallest integer in a subset of 4 different numbers chosen

27
from 1 through 20 is—.
323

REASON: For 10 to be second smallest number there must be one number smaller than 10 and two other
larger numbers greater than 10

Key. A
Sol. Conceptual

56. Assertion: If A,B are two events such that P(A) = g ,P(B) =§ then P(A/ B) € [é,%}

Reason: P(Al B)>P(A)+P(B)~1P(Al B)<P(A)orP(B)

Key. A
Sol. Conceptual

57. Assertion: There can not exist a Binomial variate whose g and o are given by 5, 2 respectively

Reason: If n, p are parameters of Binomial variate then np=5, npq=4
Key. D
Sol. Conceptual

58. Assertion: An unbiased die is tossed till a number greater 4 appears, then probability that even number

1
of tosses is needed is —

Reason: Probability of getting a 5 or 6 when a die is tossed is g

Key. D
Sol. Conceptual

1
59. Statement| : The probability of solving a new problem by 3 students are E,g and Z

1
respectively. The probability that the problem will be solved by them is a .

17
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Key.
Sol.
60.

Key.
Sol.
61.

Key.
Sol.

62.

Key.
Sol.
63.

Key:

Hint: Conceptual Question

64.

Key:
Hint:
65.

Key:

Statement Il :

D

Conceptual

If A, B and C are three independent events then the probability of atleast one of

them happening = 1- P(A)P(B)P(C).

Let A and B are two independent events.

Statement | :

Statement Il :

A

Conceptual

Statement | :

Statement || :

D

Conceptual

Statement | :

Statement Il :

A

Conceptual

If P(A)=0.3 and P(AUB) =0.8 then P(B) is %

P(E) =1—P(E) where Eis any event.

If A and B be mutually exclusive events in a sample space such that
P(A)=0.3,P(B) =0.6 then P(AnB)=0.28
If A & B are mutually exclusive events then P(ANB) =0

No.of terms in the expansion of (X, +X, +...+ xu)6 216C6

No.of ways of distributing nidentical things among r persons when each person get
zero or more things = """C_

A fair coin is tossed 3 times, consider the events
P: First toss is head; Q: Second toss is head.

R: Exactly two consecutive heads or exactly two consecutive tails

Statement - 1:
Statement — 2:

B

P, Q, R are independent events.
P, Q, R are pair wise independent.

A bag contains four tickets having numbers 112, 121, 211, 222 written on them. Denote by A (i =1, 2,3)
the event that the i*" digit from left of the number on a randomly drawn ticket is 1.
Statement- 1: A;, A,, As are independent events

Statement-2 : P(AA]-): P(A)P(Aj);1£i< j<3.

D

CONCEPTUAL

STATEMENT — 1 If A and B are two mutually exclusive events then P(A) < P(B’).

STATEMENT — 2 If A and B be any two events then P(A U B) = P(A) + P(B) — P(A m B) and probability of
any event is always less than equal to one.

A

18
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Hint: If A and B are two mutually exclusive events then P(ANB) =0
S P(AUB)=P(A)+P(B)<1
P(A)<1-P(B)
P(A) < P(B')
.. statement — | is true, statement — Il is the correct explanation of statement — I.
66. Statement- I Out of 5 tickets consecutively numbered, three are drawn at random. The chance

that the numbers on them are in AP is—.

Statement —II: Out of (2n +1) tickets consecutively numbered, if three are drawn at random, the
_ _(4n-2)
chance that the numbers on them are in AP is -
(4n*-1)
Key. C
2n+1)2n(2n-1
Sol.  Total ways = *"™'C, = ( )n( )
1.2.3
n(4n2 —1)
= 3 )
Let the three numbers a, b, c are drawn where a <b < ¢ and given a, b, c are n AP.
a+C ¢
b:Toer:a+c .......... (i)

It is clear that form Eq. (i) a and C are both odd or both even.

Out of (2n +1) tickets consecutively numbers either (n +1) of them will be odd and n of them will be

even..

. Favourable ways = ""'C, +" C,
(n+1)n -n(n-1)

2

= + =n°.
1.2 1.2
2
n 3n
.". Required probability = 5 =— .
n(4n -1) 4n°-1
3
67. Statement-—1I: A number is chosen at random from the numbers 1, 2, 3, ...., 6n + 3. Let A and B be

defined as follows:

A : number is divisible by 2

B : number is divisible by 3
Then, A and B are independent.

Statement — II: If events A and B are independent, then P(Am B) =P (A).P(B).

Key. D
Sol. We have

A={2,4,6,8,....,6n,6n+2}
B={3,6,9,12,....,6n,6n+3}

And ANB={612,18,...,6n}

Here, n(A)=3n+1n(B)=2n+1and n(AnB)=n

19
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68.

Key.

Sol.

69.

Key.
Sol.

70.

e
and - P(ANE)= n(sAr\\::) ) (6nn+3)'

Since, P(Aﬁ B);t P(A)P(B)

.. A and B are not independent.

1 1 1
Let A and B are two events such that P(A UB)¢ = E' P(A NB) = Z , P (A% = Z .

STATEMENT-1

Events A and B are independent events.
because

STATEMENT-2

Events A and B are equally likely.
C

P(A°)=1/4 = P(A)=3/4
P(AUB)¢=1/6
=1-P(AUB)=1/6

= P(AUB)=5/6

= P(A) + P(B) - P(A mB) =5/6

3 1
— +P(B)—— =5/6
:4+() 2 /

= P(B)=1/3.
Clearly A and B are independent events but not equally likely.

Let A and B be two independent events of a random experiment.

STATEMENT-1

P(A n B) =P(A). P(B)

because

STATEMENT-2

Probability of occurrence of A is independent of occurrence or non—occurrence of B.
A

Statement —ll is true as this is the definition of the independent events.

A
Statement — lis also true, as if events are independent, then P(Ej = P(A)
P(Am B)
P(B)

Obviously statement — Il is a correct reasoning of statement — |
Hence (A) is the correct answer.

L =P(A) = P(A B)=P(A). P(B).

Statement — 1 : If two numbers are drawn from the set {1,2, 3, .....n} (n > 1), then the probability that the

1
second drawn number is larger than first is 2—
n

n(n-1
Statement — 2 : The sample space will have % elements out of which half of them will be favouring

the event described above.

20
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Key. D
Sol. Statement 1 is false and statement 2 is true.
1
prob ==
2

71. Statement — 1 : If A,B,C are mutually independent events then (Au B) and C are also independent
Because
Statement —2 : If A, B, C are pair wise independent and if A is independent of (BUC), then A, Band C

are not mutually independent.
Key. C
Sol. Statement 1 is true and statement 2 is false.

72. Statement - 1: If 12 coins are thrown simultaneously, then probability of appearing exactly five heads is
equal to probability of appearing exactly 7 heads.

Statement-2: "C, ="C, = either r=s or r+s=n and P(H)=P(T) in asingle trial.

Key. A
Sol. Conceptual
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Probability

Comprehension Type
Paragraph -1
A lot contains 10 defective and 10 non-defective bulbs. 2 bulbs are drawn at random, One at
time with replacement. We define the events A, B and C is follows:
A = {The first bulb is defective}
B= {The second bulb is non-defective}
C= {Both bulbs are either defective or non-defective}

1. P(A) will be equal to
(A) 1 (B) 3 (€) 1 (D) 3
4 4 2
Key. C
2. P(B).P(C) will be equal to
(A) 1 (B) 1 (€) L (O) 5
4 2 16
Key. A
3. P(AN BN C) will be equal to
(A)O (B) 1 () 1 (D) !
2 4 8
Key. A

Sol. Conceptual

Paragraph — 2
Let S be the set of first 18 natural Numbers. Then attempt the following.

4  The probability of choosing {x, y} =S such that x* + y3 is divisible by 3.

A.1/3 B.1/6 C.1/5 D.1/4

Key. A
1 4 7 10 13 16

6, +
Sol. 2 5 8 11 14 17 probabilityz%Tz
3 6 9 12 15 18 “

5. The probability of choosing {x,y, z} £ Ssuchthatx,y,zarein A.Pis

A.1/17 B. 2/17 C.5/34 D. 3/34
Key. D
1357 9 1113 15 209
Sol. probability = 2ow) — 3.
246810 12 14 16 18, 34
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6. The probability of choosing{x,y, z} €S such that no two of the numbers x, y, z are
consecutive is

A.35/51 B.2/17 C.4/17 D.6/17
Key. A
(18—3+1)C3 35

18 T 31

Cs

Sol. probability =

Paragraph —3
All the 52 cards of a well shuffled pack of playing cards are distributed equally or unequally among 4
players named P3, P2, P3 & P4.

Fori=1,2,3,4let
o = number of ace(s) given to P;
Bi = number of black card(s) given to P;
vi = number of red card(s) given to P;
di = number of diamond(s) given to P;

7. The probability that & >1Vi=1,2,3,4is
(A) BC, 41/4%3
(B) [224 + 3x212 — 313 — 1]/2%
(C) [13*—4C1 12% +%C, 11— *C3 10% + *C, 9%/13*
(D) 1-4(3/4)" - 6(1/2)"* - (1/4)*

Key. B
Sol. Probability of giving atleast one diamond to every player is
[413 _4 Cl 33 4 C2 18 _4 C1113]><439
452 )
8. IfBi+yi=13Vi=1,2, 3, 4then the probability thatai=1Vi=1,2,3,4is
4 2 3
(A) ¥ (B) %
13 17x7° x5
Q 3*x13° D) 73 x3?
1742’ 13°
Key. B
Sol. They get equal number of cards. The probability of each getting an ace
|
4!><i'4 3
- @aznt 13
52! 17x7? x5°
(13!)4
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9. If Bi+yi=13 Vi=1, 2, 3, 4 then the probability that |Bi—vi| =1V i=1,2,3,4 s
|28 * [ 521 @ | (269 @) * [ 2
62 (7H* | | @3n* (612 (712 (2H* | | @3Y*
2 2
26! 52! 26! 52!
C) 4! TN D) 4! +
(© {(6!)2 (7!)2 (2!)2} {(13!)4} () {(6!)2 (7!)2 (2!)} {(13!) 4}
Key. D
Sol. Two players get 7 red and 6 black cards each while other two get 6 red and 7 black cards
each.

4 C2 x( 26 C719C7 12C6 ece ) % ( 26 C620C614C77C7 )
52 C13 39C13 26C13 13C13

So, the required probability =

Paragraph — 4
Considering the rectangular hyperbola xy = 15!. The number of points (a, ) lying on it, where
10. a, Bel, is

(A) 2016 (B) 4032
(C) 4033 (D) 8064
Key. D
11. a, P €I" and HCF (a, B) = 1, is
(A) 64 (B) 785
(C) 4032 (D) 94185
Key. A
12. o, Bel* and o divides B, is
(A) 96 (B) 511
(C) 1344 (D) 4032
Key. A

Sol. 10. xy = 15! =236 5372111 131
Number of +ve integral solutions = no. of ways of fixing x = the number of factors of 15!
=(1+11) (1+6)(1+3)(1+2)(1+1)(1+1)=4032
Total number of integral solutions (positive or negative) = 2 x 4032 = 8064
11. HCF (o, B) = 1. o and B will not have common factor other than 1 so, identical prime
numbers should not be separated. e.g. 2™ will completely go with either o or .
So the number of solutions =2 x2x2x2x2 x 2 =64,
12. The largest number whose perfect square can be made with 15! is 2% 335! 7?
So that number of ways of selecting x will be
(1+5)(1+3)(1+1)(1+1)=96.

Paragraph -5
10-digit numbers are formed by using all the digits 0,1,2,3,4,5,6,7,8 and 9 such that they are
divisible by 11111.

13. The digit in the ten’s place, in the smallest of such numbers, is
a)9 b) 8 c)7 d) 6
Key. D




Mathematics Probability

14,

Key.

15.

Key.

Sol.

The digit in the unit’s place, in the greatest of such numbers, is
a)4 b) 3 c)2 d)1
A

The total number of such numbers is
a) 6543 b) 5634 c) 3456 d) 4365
C
Letabcdefghijbe one of such numbers whereabcdefghijissome permutation of
the digits 0,1,2,3,4,5,6,7,8,9 where a#0.
Sum of digits of the number = 0+1+2+3+4+5+6+7+8+9 = 45, which is divisible by 9 and
hence the number is divisible by 9. But it is divisible by 11,111 also and 11,111 is not
divisible by 3 or 9. Therefore, the number is divisible by11,111x9 =99,999 .
Andabcdefghij=abcde x 10°+fghij
=abcde x (99,999+1)+fghij
=abcdex99999+abcde+fghij isdivisible by 99,999.
= abcde+fghij isdivisible by 99,999.
But abcde <99,999
Andfghij<99,999
— abcde+fghij<2 x 99,999
~abcde+fghij =99,999
= e+j=d+i=c+h=b+g=a+f=9

13.
a f g i j
1 0 2 3 4 8 9 7 6 5
For smallest number a must be 1 (since a can not be 0 ) and hence f = 8.
Then,b=0 = g=9
Then,c=2 = h=7
Then,d=3 = i=6
Then,e=4 = j=5
.. The smallest of such numbers is 1023489765 and the digit in the ten’s place is 6.
14,
a b c d e f g h i j
9 8 7 6 5 0 1 2 3 4

For greatest numbera=9 =f=0

Then,b=8 = g=1

Then,c=7 = h=2

Then,d=6 = i=3

Then,e=5 = j=4

.. The greatest of such numbers is 9876501234 and the digit in the units place is 4.
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15.

a b c d e f g h i j
9 8 6 4 2 1 1 1 1 1
The blank ‘a’ can be filled in 9 ways (except 0).

Then blank f can be filled in only one way (by 9-a).

Now, blank ‘b’ can be filled by any of the remaining 8 digits.

Then blank ‘g’ can be filled in only one way (by 9-b)

Now, blank ‘c’ can be filled by any of the remaining 6 digits.

Then blank ‘h’ can be filled in only one way (by 9-c).

Now, blank ‘d’ can be filled by any of the remaining 4 digits.

Then blank ‘i’ can be filled in only one way (by 9-d).

Now, blank ‘e’ can be filled by any of the remaining 2 digits.

Then blank ‘j’ can be filled in only one way (by 9-e).

.. The total number of such numbers =9x1x8x1x6x1x4x1x2x1
= 3456.

Paragraph — 6

16.

Key.

17.

Key.

18.

Key.

Sol.

D1,D5,-----,D1000 are 1000 doors and Py, P5,------- P100o are 1000 persons. Initially all the doors
are closed. P; opens all the doors. Then, P, closes D;,Ds, De---- Dggs, D1ooo. Then P3 changes the
status of

Ds,Dg, Do, D1,---—--etc.(doors having numbers which are multiples of 3). Changing the status of
a door means closing it if it is open and opening it if it is closed. Then P4, changes the status
of D4,Dg, D12, D1g,-----etc (doors having numbers which are multiples of 4). And so on until
lastly P1ooo changes the status of Diogo.

Finally, how many doorsare open?

a) 30 b) 31 c) 32 d) 33
B

What is the greatest number of consecutive doors that are closed finally?

a) 56 b) 58 c) 60 d) 62
C

The door having the greatest number that is finally open is

a) Doso b) Dos1 c) Doe2 d) Doe3
B

16. Consider any door, for example, D72 It is operated by

P1,P3,P3,P4,Pg,Ps,Pg,P12,P1g,P24,P36,P72, (Remember that Dn, is operated by P, if m is a multiple
of n)

Here 1,2,3,4,6,8,9,12,18,24,36,72 are all the factors of 72. Initially all the doors are
closed. Therefore, if odd numbers of persons operate it, it will be finally open.
Otherwise it will be closed finally.

.. Dm will be finally open, if m has an odd number of factors. And, we know that m
has an odd number of factors if and only if m is a perfect square.

" 12,2%,3%,4?,-—-- , 312 are the numbers of the doors that are open finally.
.. No. of doors finally open = 31.
17. D1,D4,D9,D16,D25,-----,Da00,De61 are the 31doors that are open finally.




Mathematics Probability

.". D9o1,Ds02,D903, ----- ,Doso are the 60 consecutive doors that are closed and 60 is
clearly greatest.

18. Ans: Dgsl

Paragraph —7

If nis a positive integer, then (1+ X)n =C, +Cx+C,x* +.....+C X" where

Zn
C, =nC, =——————. Answer the questions 15, 16 and 17.
ZrZ(n—-r)
19. Thevalue of NC; —nC, +nC, —nC; +..... is
s o.n Z N
a) 22 cos— b) 22 sin——
2 2
Z..n Z..n
c) 22 cos—~ d) 22 sin
4 4
Key. C

20. (nC,-nC, +nC, —nC; +....)" +(nC, —nC, +nCy=nC, +..)" is

n+l

a) 22" b) 2" 0 2" d22
Key. B
21. nC,+nC,+nC; +....... is equal to
n n n n-2
a) 22 cos X b) 22 5in & c) 2" +22 cos % d) 2"2 422 cos %
8 8 4 4
Key. D

Sol. 19. put x =iinthe expansion and equate real and imaginary parts.

20. In problem 15, when we put x = i. Then (nC, —nC, +nC, —nC; )+i(nC, —nC; +nC;...)
n
: nr ..n
=22 COS—= +iSin—
4 4

Take modulus both sides and square it.

21.Use C,+C, +C, +C +....=2""

Paragraph —8
ABCDEF is regular hexagon. Answer the questions 18, 19 and 20.

22. The number of triangles that can be made by using the vertices is :
a) 10 b) 15 c) 20 d) 30
Key. C
23. The number of equilateral triangles whose vertices are the vertices of the hexagon, but
sides are not the sides of the hexagon is :
a)6 b) 4 c)3 d) 2
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Key. D
24, The number of diagonals of the hexagons is :

a) 15 b) 12 c)24 d) 6
Key. A

Sol. Direct procedure for 18, 19, 20.
22,23, and 24 are routine type.

Paragraph -9
There are ‘n’ intermediate stations on a railway line from one terminus to another. In- how

many ways can the train stop at 3 of these intermediate stations, if

25. All the three stations are consecutive

a)(n+2) b) (n+1) c)(n-1) d) (n—2)
Key. D
26. Atleast two of the stations are consecutive

a)(n+2)(n-1) b)(n—-2)(n-1) c)(n—2)? d) None
Key. C
27. No two of these stations are consecutive

a) nC3 b) (n—2)03 c) %G(n_?’) d) none
Key. B

Sol.  25.(5,,5,,55)4(5,,55,8; )eeeee(Sy 2080415, ) = (N—2)

26.(n—2)ways (n—1)ways - (n—2)=(n-2)2

27. N, —(n—2)2 :(n—2)c3

Paragraph — 10
Ais a set containing ‘n’ elements. A subset ‘P’ of ‘A’ is chosen at random. The set A is

reconstructed by replacing the elements of ‘P’. A subset Q is again chosen at random. Then

the number of ways of selecting P & Q so that

28. P=Q

a) 3 b) 2" ) n3"* d) 3n
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Key. B

29. P NQ contains just one element

a) 3 b) 2" ) n3"* d) 3n
Key. C
30. P UQ contains just one element

a) 3 b) 2" ) n3"! d) 3n
Key. D
Sol. 28. If P contains r elements

Then number of ways of selecting P is nc,

QP=Q Zn:ncr =2"
r=0

29. P can be NC, ways
Q/PNMQ contains just one element
rc,.(n—rc,+n—rc +...n—rc,_,)

=nc, [ re.{n—rc, +n—rc, +...N=rc, ||

n .
—n-1c, . r2""
r

n
=Y n.n-Ic 2" =n.3""
r=1

30. nc;+Nnc,.n¢, + Nnc,.nc, = 3n

Paragraph — 11
If A is a square matrix of order n, we can form the matrix A— Al , where A is ascalarand | is

A-21|=0)

the unit matrix of order n. The determinant of this matrix equated to zero (i.e.,

is called as characteristic equation of A. On expanding the determinant, the characteristic

equation can be written as a polynomial equation of degree nin A of the form.
(—1)n A"+ kA" +k,A"? +......k, = 0. The roots of this equation are called the

characteristic roots (or) Eigen values of A. The sum of the Eigen values of matrix A is equal to

trace of A. Every square matrix ‘A’ satisfies its own characteristic equation.
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(i.e., (—1)n A"+ KA+ KA+ k,l =0) on multiplying the above equation by A™

we can easily obtain the value of A™. This is the other way of finding A™.

-2 2 -3
31. The Eigen values of the matrix A=| 2 1 -6
-1 -2 0
a)3,-3,5 b) 3,-3,-5 c)-3,-3,5 d)-2,4,-3
Key. C
2 -1 1
3. IfA=[-1 2 —1|then A" =
1 -1 2
a)l[A2+6A—9I] b) E[A2+6A+9|]
4 4
c)_—l[AZ—eA+9|] d) l[A2—6A+9|]
4 4
Key. D
211
33. If A={0 1 0], find the matrix represented by
112

A’ —B5A" +7A° —3A°+ A" =5A° +8A* —2A+ |

8 5 5 8 5 5 5 8 5 8 -5 5
a)|{0 3 0 b)|]0O 0 3 |3 0 0 d|0 0 -3
5 5 8 5 8 5 5 5 8 5 -8 5
Key. A

Sol. .~ 31 A%+ A%-211-45=0
A=-3,-3,5

32. 1°—61%2491-4=0
= A’ —6A+91 —-4A1=0

:>A1=%(A2—6A+9I)

33. A°—5A*+7A-31 =0
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= AS(A3—5A2 +7A—3I)+(A3—5A2 +7A—3|)

FA AL =A+ A+

Paragraph — 12

34.

Key.

35.

Key.
36.

Key.
Sol.34.

35.

A box contains n coins. Let P(E; ) be the probability that exactly i out of n coins are biased.
If P(E;)is directly proportional to i(i+1); 1<i<n

Proportionality constant K is equal to

3
Y n(n2+1) ) (n2+1)(n+2)
3 1
) D) (n+2) Y D (n+2)(n+3)
C

If P be the probability that a coin selected at random is biased then Lt P is

1 3 3 7
- b) = ha d) =
a)4 )4 0)5 )8
B

If a coin selected at random is found to be biased then the probability that it is the only biased
coin in the box is

1 12

Y WD (nr2)(n+3)(n7 4) Y i+ D(n+2)@En 1)

5 24 9 24
n(n+1)(n+2)(2n+1) n(n+1)(n+2)(3n+1)

D

P(E,)=Ki(i+1)

Q P(E;)+P(E,)+...+P(E,) =1

KYi(i+1)=1
K %n(n+1)(2n+l)+n(n2+l) -1 K:n(n+1:))’(n+2)

10
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_E{FK%EQI+%nUH4NQn+Q}

4n(n+2)
Lt P3
hse 2
1
P(El)P(E/El)_ Kx2x= B 24
36. P(E,/E)= P(E) = (3n+1)(nr12)_n(n+1)(n+2)(3n+1)
Tan(n+2)

Paragraph — 13

37.

Key.

38.

Key.

39.

Key.
Sol.37.

Let z1,2»,23 be complex numbers associated with the vertices A,B,C of a triangle ABC which
is circumscribed by a circle |z|=1. Perpendicular from A is drawn which meet BC at D and
circle |z|=1 at E.If P be image of E about BC and F be image of E about origin (O). Then
answer the following question.

Z,—1 I,—1 2,-1 Z,-7
If 2—+=2 "2 _-0and -2—+—2— =0 thenz is complex number associated with
a) E b) 0 c)P d) F

C

The complex number of P is equal to
2 _7,+13 2
a) Ty b) 5(21+22+Z3) C) Zy+23+12, d) none of the

these
C

The complex no. associated with E is

2,2 2,7
a) 273 b) a2 c) 2=
A 23 7

d) none

A
Clearly P is orthocenter let Z=T

And BT _L BC
= Tis orthocenter of AABC is T=P

2S+p

38. G=

11
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822! / Cz,

E(z)

39. LetE=2

ADLBC::a@[Z_ﬁJ:iZ
Z,— 13 2

Paragraph — 14

40.

Key.

41.

Key.

42.

Key.

Sol.

A JEE aspirant estimates that she will be successful with an 80% chance if she studies 10 hours
per day, with a 60% chance if she studies 7 hours per day and with a 40% chance if she studies
4 hours per day. She further believes that she will study10 hours, 7 hours and 4 hours per day
with probabilities 0.1, 0.2 and 0.7 respectively

The probability that she will be successful is

a) 0.28 b) 0.38 c) 0.48 d) 0.58

C

Given that she is successful, the probability she studied for 4 hours is

a) E b) 1 C) E d) ﬂ
12 12 12 12

B

Given that she does not achieve success the probability she studied for 4 hours is

N py g 2 g 2L
26 26 26 26
D
40.41.42

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

12
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Probability

T S

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

Now, P(A)=P(AmT)+P(AﬁS)+P(Am F)

= P(T) .P(A/T)+ P(S).P(A/S)+ P(F).P(A/F)
= (0.1)(0.8)+(0.2) (0.6) + (0.7)(0.4)
=0.08+0.12 + 0.28 = 0.48

P(FNA) B (0.7)(0.4) 028 7

P(F/A) = =

P(A) 048 048 12
P(FNA) P(F)-P(FNA)

P(FIA)- P(A) 0.52

(07)-028 042 21
052 052 26

Paragraph — 15

Five balls are to be places in three boxes. Each can hold all the five balls. In how many

different ways can be place the balls so that no box remains empty, if

43. Balls and boxes are all different
A) 50 B) 100 C) 125

Key. D

44, Balls are identical but boxes are different
A) 2 B) 6 C)4

Key. B

45. Balls are different but boxes are identical

A) 25 B) 15 C) 10
Key. A
Sol.
43. (35—3. 25+3) =150

Number of ways
4. x+x+x =5

X Fg, By 2 1

D) 150

D) 35

D) 8
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Lt +E =2
£.8y,05 200
_ 4
Number of ways — Cy=6
45,
Possibilities are {3’1’1]’ {2’2’1]

(10+15) = 25

IR oA N R oA o
I

I
Number of ways 2l

Paragraph — 16

XXy Ry Xy

Let 5% be a six digit number find the number of such numbers

46 x <xy wx <X, <X <X
A) °C B) 1, Q) M D) °¢x,

Key. A

47. xS -;:;{3=x4-::xj-::x,5is
A) P B) °C, 0 "¢, D) ",
Key. B

NoC, B Q9 *c, DM
Key. C
Sol.

46. S AR A S AL A —>5'Cﬁ ways

47. For M SEH SH =X <K <X :5'(:"4 ways

48. For

_° 9 _ 9 a _ 1 .0 n _n+l
X oax R o M <K <k =00+ =00+ = r:;[. €+ = .:*r]

Paragraph — 17
A ten digit number is formed using the digits 0 to 9 every digit being used only once. In the
same number.

49, The probability that the number is divisible by 4 is

14



Mathematics Probability

Key.

50.

Key.

51.

Key.

Sol.

(A) 2 (B) 2 (€) “ (D) ®
81 27 81 27

A

The probability that the number consists zero at unit or tenth place and is divisible by Four is

w 2 B = © o 2
81 27 81 27

B

The probability that the number contains zero at tens place and is divisible by 4 is

(A) 2 (B) 2 (© > (D) ¢}
81 81 81 81

D

n(s)=99

Divisible by 4 = last 2 places number is divisible by 4.

04, 08, 12, 16, 20, 24, 28, 32, 36, 40, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 92, 96 = 22

and with these numbers = 22x|8 in which starts with zero = 16x|7
n(E)=[7(160)

20

8L

having 0 in unit or ten place

P(E)

n(E)=6/8and P(E)=2—27

having zero in ten place

n(E)=28 and P(E):é

Paragraph — 18

52.

Key.

53.

Key.

54.

There are 9 balls and 3 boxes, which can hold all the nine balls. A man wants to keep all
these balls in the boxes and carry. So that no bag is empty.

If the balls are of the same colour and identical and boxes are also identical. The no. of ways
he can arrange the balls.

(A) 12 B) 7 € 28 (D) 55
B

If the boxes are of different colour and the balls are identical and of same colour. The no.of
ways in which he can arrange balls.

(A) 28 (B) 55 () 24 (D) 36
A

If the balls are of different colour and the boxes are also different colour and are not
identical. The no. of ways in which he can carry balls is

(A) 531441 (B) 729 () 6050 (D) 18150

15
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Key.

Sol.

D
We can arrange is bags as (117), (123), (135) (144) (225) (234) (333)=7

If boxes are different it will be 3.% Jr3.|§+E =28

3

3 3
If balls and boxes are different itis 3° —C, 2° +C, .

Paragraph — 19

55.

Key.

56.

Key.

57.

Key.

Sol.

10-digit numbers are formed by using all the digits 0,1,2,3,4,5,6,7,8 and 9 such that they are
divisible by 11111.

The digit in the ten’s place, in the smallest of such numbers, is

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

D

The digit in the unit’s place, in the greatest of such numbers, is

a)4 b) 3 c)2 d)1

A

The total number of such numbers is

a) 6543 b) 5634 c) 3456 d) 4365
C

Letabcdefghijbe one of such numbers whereabcdefghijis some permutation of
the digits 0,1,2,3,4,5,6,7,8,9 where a#0.

Sum of digits of the number = 0+1+2+3+4+5+6+7+8+9 = 45, which is divisible by 9 and
hence the number is divisible by 9. But it is divisible by 11,111 also and 11,111 is not

divisible by 3 or 9. Therefore, the number is divisible by11,111x9=99,999 .
Andabcdefghij=abcde x 10°+fghij
=abcde x (99,999+1)+fghij
=abcdex99,999+abcde+fghij isdivisible by 99,999.
= abcde+fghij isdivisible by 99,999.
But abcde <99,999
And fghij<99,999
—> abcde+fghij<2 x 99,999
~abcde+fghij =99,999
= e+j=d+i=c+h=b+g=a+f=9

55.

For smallest number a must be 1 (since a can not be 0 ) and hence f = 8.

Then,b=0 = g=9
Then,c=2 = h=7
Then,d=3 = i=6
Then,e=4 = j=5

16
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.. The smallest of such numbers is 1023489765 and the digit in the ten’s place is 6.

56.
a b c d e f g h i j
9 8 7 6 5 0 1 2 3 4
For greatest numbera=9 =f=0
Then,b=8 = g=1
Then,c=7 = h=2
Then,d=6 = i=3
Then,e=5 = j=4
.. The greatest of such numbers is 9876501234 and the digit in the units place is 4.
57.
a b c d e f g h i j
9 8 6 4 2 1 1 1 1 1

The blank ‘a’ can be filled in 9 ways (except 0).

Then blank f can be filled in only one way (by 9-a).

Now, blank ‘b’ can be filled by any of the remaining 8 digits.

Then blank ‘g’ can be filled in only one way (by 9-b)

Now, blank ‘c’ can be filled by any of the remaining 6 digits.

Then blank ‘h’ can be filled in only one way (by 9-c).

Now, blank ‘d’ can be filled by any of the remaining 4 digits.

Then blank ‘i’ can be filled in only one way (by 9-d).

Now, blank ‘e’ can be filled by any of the remaining 2 digits.

Then blank ‘j’ can be filled in only one way (by 9-e).

.. The total number of such numbers =9x1x8x1x6x1x4x1x2x1
= 3456.

Paragraph - 20

58.

Key.

59.

D1,D5,-----,D1000 are 1000 doors and Py, P5,------- P1000 are 1000 persons. Initially all the doors
are closed. P; opens all the doors. Then, P, closes D,,Da, Dg---- Dggs, D1ooo. Then P3 changes the
status of

D3,Ds¢, Do, D1,,-----etc.(doors having numbers which are multiples of 3). Changing the status of
a door means closing it if it is open and opening it if it is closed. Then P, changes the status
of D4,Dg, D12, D1g,-----etc (doors having numbers which are multiples of 4). And so on until
lastly P1goo changes the status of Digoo.

Finally, how many doors are open?

a) 30 b) 31 c) 32 d) 33
B

What is the greatest number of consecutive doors that are closed finally?

a) 56 b) 58 c) 60 d) 62

17
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Key. C

60. The door having the greatest number that is finally open is
a) Daso b) Dos1 c) Doe2 d) Doss

Key. B

Sol. 58. Consider any door, for example, D2’ It is operated by
P1,P2,P3,P4,Ps,Ps,Ps,P12,P15,P24,P36,P72, (Remember that Dr, is operated by P, if m is a multiple
of n)

Here 1,2,3,4,6,8,9,12,18,24,36,72 are all the factors of 72. Initially all the doors are
closed. Therefore, if odd numbers of persons operate it, it will be finally open.
Otherwise it will be closed finally.

.". Dm Will be finally open, if m has an odd number of factors. And, we know that m
has an odd number of factors if and only if m is a perfect square.

oo 12,223242 - , 312 are the numbers of the doors that are open finally.
.. No. of doors finally open = 31.
59. D1,D4,Ds,D16,D25,-----,Ds00,D9s1 are the 31doors that are open finally.

.. Doo1,D902,D903, ----- ,Doso are the 60 consecutive doors that are closed and 60 is
clearly greatest.

60. Ans: D951

Paragraph — 21
Consider the expansion of (a + b + ¢ +d)°

61. The number of terms in the expansion is

a) 1404 b) 14c3 o) 13C4 d) 1303
Key. D
62. The greatest coefficient in the expansion is

a) 25200 b) 14400 c) 22500 d) 32400
Key. A
63. The number of terms in the expansion having the greatest coefficient is

a)2 b) 4 c)6 d) 8
Key. C
Sol. - 61.No.of terms in the expansion of (X +X, +———+X,)"="""c,

. No.oftermsin (a+b+c+d)** =*"*"c ="c, ="c,
10!
62. Greatest coefficient = m = 25200

Greatest coefficient occurs in 6 terms. They are a2b2c3d 3 , a2b302d3 , azbscsd 2 , aSbZCZd 3 ,
a’v’c’d®and a’®b’c’d’.

Paragraph — 22

18
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If n is a positive integer, then (1+ X)n =C, +Cx+C,x* +.....+C X" where
Zn )
C, =nC, = ————. Answer the questions 15, 16 and 17.
Zrz(n—r)

64. Thevalue of NC; —nC,+nC, —nC, +..... is

n n
a) 22 cosn—” b) 22 sinn—ﬂ
2 2
n n
c) 22 cosn—ﬂ d) 22 sinn—”
4 4
Key. C

Sol. Conceptual
65. (nC,—nC,+nC,—nC, +...)" +(nC,—nC, +nC, —nC, +...)" is
n+1
a) 2% b) 2" 2" d22
Key. B
Sol. putx=iinthe expansion and equate real and imaginary parts.

66. nC,+nC,+nC; +....... is equal to
n n n n-2
T on TN , 2
a) 22 cos—~ b) 22 sin = c) 2" +22 cos—=~ d) 2"24+2 2 cos—=~
8 8 4 4
Key. D

Sol. In problem 15, when we put x =i. Then (nCO -nC,+nC, — nC6)+ i (nCl -nC, + nCS...)
z Nz ...n
= 22| cos—= +isin—
4 4

Take modulus both sides and square it.

Paragraph — 23
ABCDEF is regular hexagon. Answer the questions 18, 19 and 20.
67. The number of triangles that can be made by using the vertices is :
a) 10 b) 15 c) 20 d) 30
Key. C
Sol. Conceptual

68. The number of equilateral triangles whose vertices are the vertices of the hexagon, but
sides are not the sides of the hexagon is :
a)6 b) 4 c)3 d) 2
Key. D

Sol. Conceptual

69. The number of diagonals of the hexagons is :
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a) 15
Key. A
Sol. Conceptual

b) 12 c)24 d)6

Paragraph — 24

We can find the exponent of a prime number Flin # | by using the given formula

| # M #
Efnl)=|—|+— |+ t|—= N
7 7 F where < is the largest natural number such that

p.s <5 {p5+1
70. 101=2738 5 7° then maximum amongp, q, 1, s is
A)p B) q Cr D) s
Key. A
Sol. Clearly 2 will come more times than any other
71. The exponent of 2 in M=20=19x18x ... . =x11. 18
A) 10 B) 15 C) 20 D) 12
Key. A
201
M=20x19x18= . . .=®x11l=—
Sol. 101
. 207 [20 20 20
Exponent of 2 1 20l=| — |+ | — |[+| — [+| —
2 | L4 3] 1

=10+5+24+1=18
. 107] [107] [10

Exzponent of 2 in 10! =[— + —}+{—}
2] |4 g

=5+2+1=8

. 201
Exponent 2 mn H:ID

72. The number of zeros at the end of 60!

A) 10 B) 12 C) 14 D) 16

Key. C
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. &0 &0 &0 &0 &0 &0

Exponent of 2 in 60l=| — [+| — |[+| — |+|— |+| — |[+| —
Sol. 2 4 8 16 16 32

=304+154+74+54+1=56

. &0 &0

Exzponent of 5 in 601= |:?:|+ [—:| =12+2=14

Hence number of zeros at the end of 601=14
Paragraph — 25
There are three pots and four coins. All these coins are to be distributed into these pots
where any pot can contain any number of coins.

73. The number of ways all these coins can be distributed if all coins are identical but all pots are

different is
A) 15 B) 16 C) 17 D) 81
Key. A
Sol. Required number of ways = 4*31C3

74. The number of ways all these coins can be distributed if all coins are different but all pots are
identical is

A) 14 B) 21 C) 27 D) None of these

Sol. Since pots are identical, these will be 4 cases (4,0,0), (3,1,0), (2,2,0) and (2,1,1) but since all
coins are different hence selection of coins matters.

Therefore, the first case number of selections = *C;=1
For the second case number of selections

4 2 v
CE >< Cl =4
For the third case number of selections
4 2
NS S
2|

For the fourth case number of selections
4 2
_fopda 4 ¢ _
2

Hence, the total number of distributions = 14

&

Paragraph — 26

abe

A triangle is called an integer triangle if all the sides are integers. If are sides of a triangle then

we can assume & =& =¢ (any other permutation will yield same triangle).
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Since sum of two sides is greater than the third side therefore if < is fixed @ + & will vary from © +1

to 2¢ . The number of such integer triangles can be found by finding integer solutions of

at+b=ct+latb=c+2,. .. ., a+h=2e
75. The number of integer isosceles or equilateral triangle none of whose sides exceed 4 must
be
A)9 B) 10 C) 11 D) 12
Key. D
76. The number of integer isosceles or equilateral triangles none of whose sides exceed 2¢c must
be
A) B) 2¢* Q) z* D) 3.2
2
Key. C
77. it '¢'is fixed and odd, the number of integer isosceles or equilateral triangle whose sides are
@b o a=sh=c
must be
A) Ze-1 B) Ze+1 C). 3o +1 D) 3r-1
2 2 2 2
Key. D
Sol.

75. If the equal side is unity and x be the value of the third side then * = Z must be satisfied
(sum of two sides must be greater than the third side)

Now * <Zhas only solution namely *= 1.

If equal side is 2 and '%' pe the value of the third side then % =4 which has 3 solutions

=123
x=12734

If equal side is 3 then * = © has 4 solutions ( largest value of side is 4)

Finally if equal side is 4 then * = 8 has again 4 solutions.
= Total triangles = 1 +3+4+4=12

2o

76. The value of equal side can vary from 1 to
The number of triangles can be found by finding integer solutions of
e xed xwb X< 2,

= Total number of solutions

=14+3454+ {2 D+ (2e)+{2c )+ {2e) +. +([2¢c)

T<le =420 = 300

. . . : 2 ,
Inequation each inequation will have solutions only
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77.1f €= 3then triangle having 3 as largest sides and which are isosceles or equilateral are
33,1, 33,2, 3,33, 3,2, 2

= Choices (a), (b), (c) are easily riled out.

Paragraph — 27
Given are six 0’s, five 1's and four 2's. consider all possible permutations of all these numbers. [ A
permutation can have its leading digit 0].

78. How many permutations have the first 0 preceding the first 1?
15 1 1 10 1 0
A) e O B) o O Q) i o o D) 15 C4 S C4

Key. A

79. In how many permutations does the first 0 preceed the first 1 and the first 1 preceed first
2.

A FCepdc, B Mopdo, O Ropd g D2 J ¢
Key. B

80. The no. of permutations in which all 2°s are together but no two of the zeroes are together is

A) 42 B) 40 C) 84 D) 80

Key. A

Sol.
B
78. The number of ways of arranging 2's is 4,

Fill the first empty position left after arranging the 2's with a 0(1 way) and pick the
10l

remaining five places the position the remaining five zeros At ways.
C B w1

M.
79. Put 0 in the first position, ( 1 way). Pick five other positions for the remaining0's (7

ways), put a 1 in the first of the remaining positions ( 1 way), then arrange the remaining
E
four 1's ( Ty ways)

14 Cj XS C4
80. Conceptual

Paragraph — 28
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There are n intermediate stations on a railway line from one terminal to another. In how many ways

can the train stop at 3 of these intermediate stations, if

81. All the three stations are consecutive
A) {}2+ 2] B) {.-"2+1) ) {?2—1} D) {}2—2}

Key. D

82. Atleast two of the stations are consecutive
A) (n+2){n-1) B) {n—2)(n-1) O (n— 2]2 D) None of these

Key. C

83. No two of these stations are consecutive

A) P

: B) EH—E}CE C) (m— 2](;3 - 3) D) None of these

£
Key. B
Sol. 81. (SI:SE:S3J= {32533534) ....... [SH—E: ?‘I—llgn) — {Pﬂ _ 2}

8. (- 2) ways [m—l}ways —[?2—2]:{;3_2]3

2 2
83. HCE_{H_E) :( :ICE

Paragraph — 29

Consider the network of equally spaced parallel lines (6 horizontal and 9 vertical) shown in the
figure. All small squares are of the same size. A shortest route from A to C is defined as a route
consisting 8 horizontal steps and 5 vertical steps. Since any shortest route is a typical arrangement of

13l
a1l . .
8H and 5V. The number of shortest routes . Answer the following questions:
D C
R
4k |

A B

84. The number of shortest routes through the junction P
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A) 240 B) 216 C) 560 D) None of these

Key. C

85. The number of shortest routes which go following street PQ must be

A) 324 B) 350 C) 512 D) None of these
Key. B
86. The number of shortest routes which pass through junctions P and R

A) 144 B) 240 C) 216 D) None of these
Key. B

Sol. 84. Number of shortest routes through P
= (Number of shortest routes from A to P) (Number of shortest routes from P to CO

I I
=i><i=560
1] il
I |
=%><1><%:35[]
85. Number of shortest routes 32l sl
S040 41
—_— =
szl 310 212

86

Paragraph — 30
10 digit numbers are formed by using all the digits 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9 such that they are
divisible by 11111.

87. The digit in the tens place, in the smallest of such numbers, is
A)9 B) 8 C)7 D)6
Key. D
88. The digit in the units place, in the greatest of such numbers, is
A) 4 B)3 C)2 D)1
Key. A

89. The total number of such numbers is

A) 6543 B) 5634 C) 3456 D) 4365
Key. C
Sol. 87.Lletabcdefghijbeoneof suchnumberswhereabcdefghijissome

permutation of the digits 0,1,2,3,4,5,6,7,8,9 where % # ':'.
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Sum of digits of the number ~ O+1+2+3+4+5+6+7+8+9=45 which is

divisible by 9 and hence the number is divisible by 9. But it is divisible by 11, 111
also and 11, 111 is not divisible by 3 or 9. Therefore, the number is divisible by
11.111=x2=5% 299

And abcdé'fg}zij:abcdex105+fg}zij
=abcdex(99,999+ 1)+ fghi
=abedex99 990 vabede+ fghi
= abede+ fghij
But abcde <59 999
And FEhi j<99 959
= abode+ fghi j<2x599999

abede+ fghi j=59959

= e+ji=d+i=c+h=bt+g=a+i=9

a b ¢ d e J g h i J
1 |0 2 3 4 8 | 9 7 6 |5

is divisible by 99,999 .

is divisible by 99,993 .

For smallest number a must be 1 (since a can not be 0) and hence J
b=0 = g=5

c=2 = h="7
d=3=1i=6
g=4 = j=5

Then,
Then,
Then,

Then,
‘- The smallest of such numbers is 1023489765 and the digit in the tens place is 6.

a b c d e i g 7 i J

g g 7 6 5 0 1 2 3 4

88.

For greatest number a=3 = f=0
b= = g=1

c=7 = h=2
d=6 =i1=3
g=5 = j=4

Then,
Then,
Then,

Then,
.- The greatest of such numbers is 9876501234 and the digit in the units place is 4.

a |& | |4 | |&£ | 8 |# [ |
9 | 8 | 6 | 4| 2 |4 [ 3 [a |2 |4

89.
The blank a can be filled in 9 ways (except 0).

Then blank f can be filled in only one way (by §-a ).
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Now, blank b can be filled by any of the remaining 8 digits.

Then blank g can be filled by only one way (by 5k ).
Now, blank c can be filled by any of the remaining 6 digits.

Then blank h can be filled in only one way (by §-c ).
Now, blank d can be filled by any of the remaining 4 digits.

The blank i can be filled in only one way (by 5-d ).
Now, blank e can be filled by any of the remaining 2 digits.

Then blank j can be filled in only one way (by f-e ).
". The total number of such numbers = #3313 8x1x6x1x4x1xZx 1= 3456

Paragraph — 31

Dy L Do are 1000 doors and Ao oo How are 1000 persons. Initially all the doors are
closed. i opens all the doors. Then, 5] closes Dy, Dy, Do Lhoe: Do . Then

P3changes the status of D5, D L. Dyg.. etc. (doors having numbers which are multiples of 3).
Changing the status of a door means closing it if it is open and opening it if it is closed. Then 4

changes the status of Dy L. Dz, Dy etc (doors having numbers which are multiples of 4). And

so on until lastly Hooo changes the status of Do \

90. Finally, how many doors are open?
A) 30 B) 31 C) 32 D) 33

Key. B

91. What is the greatest number of consecutive doors that are closed finally?

A) 56 B) 58 C) 60 D) 62

92. The door having the greatest number that is finally open is

A) Doy B) Dy C) Dy D) D
Key. B
Sol. 90. Consider any door, for example, D it is operated by

A5 5.5, B I, B, Ry e P B2 P, (Remaining that Lo operated by it

m is a multiple of n)
Here 1, 2,3,4,6,8,9, 12, 18, 24, 36, 72 are all the factors of 72. Initially all the
doors are closed. Therefore, if odd numbers of persons operate it, it will be finally
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open. Otherwise it will be closed finally.

Do will be finally open, if m has an odd numbers of factors. And, we know that
m has an odd number of factors if and only if m is a perfect square.

L 42 a2 a2 42 2
1525 5,47, 31 are the numbers of the doors that are open finally.

.- No.of doors finally open = 31.
91. Dy, Ly, Ly Drgr Los o Lomns Ly are the 31 doors that are open finally.

- Doon Lo Do Das are the 60 consecutive doors that are closed and 60 is clearly
greatest.

92. Doy

Paragraph — 32

P . -1
A box contains n coins. Let {E’)be the probability that exactly ¥ out of n coins are biased. If

P{E’} is directly proportional to i(i +1} » 128 2x
93. Proportionality constant K is equal to
A) 3 B) 1 Q) 3 D) 1
n(n2+1) (?22+1}{?2+2] nf{n+1){n+2) (n+1){n+2){n+3)
Key. C
Sol. P[Ei}zKi[i+1]
P(E)+P(E,) 4. 4B (E,) = 1= K2t =1=
1
| 1ngn+1)n +1}+M}=1
é 2
3 3
. n{n+1][n+2]
94, lim F
If P be the probability that a coin selected at random is biased then *#% s
A) l B) E Q) E D) z
4 4 ] )
Key. B
n n " 3
P(E)= P{g}.P[E;Eﬂ:Z;K;(Hl).—
Sol. 1= 1= M
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n nln : » ”
:%E(i3+32):§ [ {;}J +én(n+1)(zn+1)]:—(34:Ei(+;}
Jig P2

95. If a coin selected at random is found to be biased then the probability that it is the only
biased coin in the box is

A) 1 B) 12
[n+1}[n+2}l[n+3][n+4] n{n+1][n+2][3n+l]
C) 24 D) 24
n{n+l}[n+2][2n+1] n[n+1]{n+2]{3n+1}
Key. D
1
_PEyP(EEm)  BRG 24
PL&[E)= P(E)  (Ga+Dn+2)  afa+1){n+2)(3a+1)
Sol. 4?3{?3+2]

Paragraph — 33

The sides of a triangle @b, be positive integers and given & =h=c fcis given,
then

96. The number of triangles that can be formed when cis odd, is
A) (c+1}2 B) [30-1) Q) cfc+2) D) {3c-2)
4 2 4 2
Key. A

Sol. Let £~ Zm+1
(c+17

= (2m+1)+(2m— 1)+ +1=(m+1)" =
- Number of triangles

97. The number of triangles that can be formed when c is even, is

29



Mathematics Probability

A) [¢+1}2 B) (3(3—1} C) c(c+2} D) [3.:‘—2]
p 7 4 7

Sol. let ©~ zm

= I[EM] +|[2m— 2]+ ..... +2= m[m +1]| =
‘- Number of triangles

98. The number of isosceles or equilateral triangles than can be formed when c is odd, is

A) {c+1}2 B) (36‘-1) C) c(c+2}| D) (36—2)
1 2 4 2

Key. B
Sol. Let ¢=2m+l]

‘- Number of isosceles or equilateral triangles
de—1

={Zm+1)+1+1+. . +1=3m+1=

Paragraph — 34

A slip of paper is given to a person A who marks it either with a plus sign or a minus sign. The
probability of his writing a plus sign is 1/3. A passes the slip to B, who may either leave it alone
or change the sign before passing it to C. Next C passes the slip to D after perhaps changing
the sign. Finally D passes.it to a referee after perhaps changing the sign. B, C, D each change
the sign with probability 2/3.

99. The probability that the referee observes a plus sign on the slip if it is known that A wrote a
plus sign is
A) 14/27 B) 16/27 C) 13/27 D) 17/27

Key. C

100. The probability that the referee observes a plus sign on the slip if it is known that A wrote a
minus sign is

A) 16/27 B) 14/27 C) 13/27 D) 11/27

Key. B

101. If the referee observes a plus sign on the slip then the probability that A originally wrote a plus
sign is
A) 13/41 B) 19/27 C) 17/25 D) 21/37

Key. A
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Sol.

: (58, 59, 60)

Let E, = Event that A wrote a plus sign.
E, = Event that A wrote a minus sign .

E = Event that the referce observes a plus sign.

Given P(El):%:P(EZ):

wInN

P(E / El) = Probability that none of B,C,D change sign+Probability that exactly two of
B,C,D Change sign.

1 1 2 2 13
=—+3| = X=—x— |=—
27 (3 3 3) 27

P(E/E,)=Probability that all of B,C,D change the sign+Probability that exactly one of them
changes the sign.

8 [2 1 1) 14
=—+3x| =x =—

— X —
27 3 3 3) 27
13
- P(E,/E)=—
E/E)=7;

Using Baye’s theorem.

Paragraph - 35

102.

Key.

103.

Key.
104.

Let X, X,,X5,..., X, €R" and A,G respectively be the AM and GM of these ‘N’ numbers.

Then A>G and the equality holds only when X, =X, =...= X, .
If X,y € R* and x’y? =6 then the least value of 4x+3Y is
A) 324 B) 10 0 332 D) 12
B
If X>—1 then the least value of M is
X+1
A) V12 B) 10 c) V18 D)9
D
If X,y,Z€R" and X% + y2 + 22 =1 then the maximum value of x2y3z4 is
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A) 26l3—9/2 B) 24.377 C) 25.3—15/2 D) 24l3—8
Key. C

Sol. 102. Apply AM >G.M for the 5 numbers %,ﬂ,ﬂ’l%_y’ﬂ

103. Put X+1=Yy,y>0

e (X+5)(x+2)
X+1

104. Let P =x?y%z*, then P? = (x*)?(y*)*(z?)*

th :5+y+£25+4
y

Paragraph — 36
An urn contains 4 white and 9 black balls. I' balls are drawn with replacement. Let P. be the
probability that no two white balls appear in succession. Answer the following questions.
105. The Value of P, must be

4 4
Al 812 5) 81><2723 C)l_(iJ D) (ij
(169) (169) 13 13
Key. B
106. The recursion relation for P. must be
9 4 9 9Y 4
A) P =R, TN Py “13 B) R =R,y (E] +F (E)
4y 9 9’ 4
C) I:)r = P(r—z) (E) + P(r—l) (Bj D) I:)r = P(r—2) (E) + P(r—1) (E)
Key. A
107. P. Must be equal to
16x12" —(-3)’ ) 16x12" —(-3)’
12x13' 9" x13"
16x12" - (-3)’ ) 16x12" —(-3)’
15x13" 9" x15'
Key. C

4
Sol. 105. At any trial chance of getting a white ball = —3

9
Chance of getting a black ball = E

P, = P (When 4 balls are drawn no 2 white balls appear in succession)

= P(This occurs with no white balls)+ P (This occurs with one white ball)+

P (This occurs with two white balls)

9\ 4V 9Y 4V (9Y 81x273
=l = |t == 3=\ |=| =—=
13 13 )\ 13 13) |13 13
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106. (1) No two white balls appear in succession up to (r-2) draws and then Black, White occur

(2) In the second way, no two white balls appear in succession up to (r-1) draws and then B
occurs.

P =Px x4 R
13 13 13
107. Forr =2
2
P2=i><gx2+(g) =@
13 13 13 169
153

Choice (C) also becomes —

169

If n distinct objects are distributed randomly into n distinct boxes, what is the probability that

Paragraph — 37
If N distinct objects are distributed randomly into N distinct boxes, what is the probability
that

108. No box is empty

n-1 n-1

In

A) B) ) D) =0
n" n"2 n" n’
Key. C
109. Exactly one box empty
n n
n C,[n nin n
A) nfll— B) ni" Sy D) #
Key. B
110. A Particular box get exactly r objects
"C, (n-1)""" "C,(n-1)"" "C,(n-1)"" "C,(n-1)""
A — = B) — O — = D) ;
n n n n
Key. D

Sol. 108. Since no box is empty,
Number of favorable ways = [n
109. Since exactly one box empty,
Number of favorable ways =" C,."*C,."C,|n—2

110. A Particular box get exactly r objects =" C, (n —1)”7r )

Paragraph — 38
Consider the sets A= {1, 2, 3} B= {1, 2,3,4,5, 6} . A function is selected at random from

the set of all functions from A to B:
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111.

Key.

112.

Key.

113.

Key.

Sol.

The probability that the selected function is such that f (i)< f (j) whenever i< j is

1 2
A) — B) —
27 27
5 7
0 — D) —
54 54
C
The probability of selecting a function satisfying f (I) <f (j)whenever i< jis
7 5
A) — B) —
27 27
2 8
0 — D) —
27 27
A

The probability of selecting a one-one function from B to B such that
f (i);t 1,1=1,2,3,4,56 is

25 29
A) — B) —
72 72
g > D) =2
144 144
C
20 5

111. n(S)=6°, n(E)=’* C, :>P(E)_2_16_5_4
)

o5 7

216 27
113. n(E) = no. of derangements = 6!{£—l+£+l—£}
21 3! 41 51 6!

p(E)=E=E
720 144

34



Mathematics Probability

Paragraph — 39
A is a set containing 10 elements. A subset P of A is chosen at random and the set A is

reconstructed by replacing the elements of A. Another subset Q of A is now chosen at

random.

114.  The probability that PN Q =¢ is
10
(5
4
10 10
[z (5
5 6

Key. B
115.  The probability that P M Q contains exactly 3 elements is
5x3® 15% 3°
3x5? 7x3
Q) i D) T
Key. A

116.  The probability that PUQ = A is
10
0[5
3

Key. C
Sol.  114. n(E)=3"n(S)=4"

xeP,xgQ
10 X¢ P, x
~.P(E) :3_10 -.For any element x, =Q
4 xeP,xeQ
andxeP, xeQ
10 7
115. n(E) = C,x3’ .‘.P(E)z%

0

116. n(E)=3°, P(E)= %(Q 4thcaseis not possible)

Paragraph — 40
A'is a set containing 10 elements .A subset P of A is chosen at random and the set A is then
reconstructed by replacing elements of P. A subset Q of A is again chosen at random, then
(n(P)=number of elements in P)
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117.  The probability that n(P)=n(Q) is
20, 20, 10, 20,
a) 210 b) 220 C) 210 d) 240
Key. B
118.  The probability that n(P)>n(Q) is
20 20 20 20
) 2+ % by 7 0l P
2 2 4 2 2 4 2
Key. C
119.  The probability thatQ c Pis
10 10 l 10
o[ (3 F 1[5
Key. D
Sol.  (117-119)

n (P)=n(Q) = P,Q have same number of elements, say r(0<r<10)

.. There are 10C ways each of forming P, Q, number of ways of forming P,Q is
r

10 10
2.(0¢,)a0c, )= >0, )’ =20c,

" P(n(P)=n(Q)) =

20c,,
410

& Q) For P(n(P)>n(Q)), number of ways of forming P ,Q ,both = Z (10Clr )(1OCs )

..P(n(P)>n(Q))=

2% —20c,,

2(410)

2

_1.20c,

221

r>s

For QC P, number of ways of choosing X & Asuch that QP is 3 out of 4 choices,

3 10
hence P(QCP) = (—j

Paragraph — 41
Of three independent events A, B, C the chance that the only A occurs is a that only B occurs
is b and only the third occurs is c.If probability that none of them occurs is x then

120.

P(C)=
X
C+X

a)

4

b) —

X+C

C+X

d)

XC

X+C

(ForanyxEA—=>xEP,XxEQorxeP x&Qorx&P ,xEQorx&P ,x
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Key. B

121.  xis aroot of the equation

a) X =(a+x)(b+x)(c+x) b) (a+x)(b+x)(c+x)=x
¢) (a+x)(b+x)(c+x)=1 d) (a+x)(b+x)(c+x)=x?
Key. D
122.  Probability that exactly two of the events A, B, C occurs is—
X2 ab+bc+ca ab+bc+ca
a) ——— b) (ab+bc+ca)x ) ———— d ———
ab+bc+ca X X

Key. D
Sol.  120-122)
Given P(A N B'C')=a, P(A'nBNC')=b,P(A'nB'nC)=c and P(A'"B'nC')=x

P(A'nB'NC) ¢

P(A'\nB'NC!) X

P(C) _C __ oo C©
1PC) x PO= o
Also P(A)= -2, P(B)= 2
at+x b+x
. 2 abc(x?) 2
.".abc=P(A)P(B)P(C)( X°)= = (@a+x)(b+x)(c+x)=x
(a+x)(b+x)(c+x)
P( exactly two of A,B,C occur) = P(AmB)+P(BNC)+P(ANC)-3P(ANBNC)
) ab . bc N ac B 3abc

(a+x)(b+x) (b+x)(c+x) (a+x)(c+x) (a+x)(b+x)(c+x)

x(ab+bc+ca) ab+bc+ca

x> X

Paragraph —42
By definition, every permutation of ‘r’ out of ‘n’ distinct objects can be treated as a work
done in 2 stages .We first choose ‘ r’ out of ‘n’ objects in Nc, ways and then arrange chosen’
r’ objects in r! ways giving N, X rl= Np .
Use this idea in answering the following questions

123.  Total number of ways of selecting 5 letters from the letters of the word INDEPENDENT is

a) 54 b) 44 c) 34 d) 24
Key. B
124.  Number of ways of arranging 5 letters from the letters of INDEPENDENT is
a) 3610 b) 4160 c) 6310 d) 3160
Key. D

125. If afive lettered word is formed from the letters of the word INDEPENDENT, probability that
it contains 3 alike letters is
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Key.

Sol.

a) — b) —

89
D
Conceptual

Paragraph — 43
If n positive integers taken at random & multiplied together, then the chance that the last digit

126.

Key.
127.

Key.
128.

Key.

Sol.

of the product would be:

1,3,5,70r9is

2\ 1Y
A) | — B) | —
(2) (3)
B
1,3,70r9is

2" -1 5" 4"
A) B)

5" 10"
C
5is

5" 4" 2" -1
A) B)

10" 5"
A

Let n positive integers be X, X,, X3....X

Let &= X.X,X;....X,

d) —

2" -1 5"—-4"
D)
5" 10"

o

10" —8"—5" +4" (2}
c) D)| =
10" 5

Let S be the sample space since the last digit in each of the numbers X, X,, X;....X, can be any

one of the digits 0, 1, 2, 3, ..., 9 (total 10)
n(S) = (10)"

Let E, and E, be the events when the last digitinais1,3,5,7or9and 1,3,7 or 9

respectively.

n(E) =5".n(E,) =4"

126. P(E,) = r:]((il)) = 150nn = (%)
127. P(E,) = nn((ESz)) = f(';n = @j

128. Let E be the event that the last digitin ais 5
n(E) =n(E,) ~n(E,) =5"—4"
n(E) _ 5" —4"

P(E) = @ = 10"

Paragraph — 44
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A sequence of ellipses E ,E,,....., E, is constructed as follows: Ellipse E is drawn so as to
touch ellipse E, , as the extremities of the major axis of E,_, and to have its foci at the

extremities of the minor axis of E_ |

129. If E isindependent of n, then the eccentricity of ellipse E, _, is

NECINES R,

Q)

2 2
Key. B
130. If eccentricity of ellipse E, is €, then the locus of (87,67 ,) is
A) a parabola B) an ellipse C) a hyperbola D) a rectangular
hyperbola
Key. D

131. If eccentricity E is independent of n, then the locus of mid point of chords of slope -1 of E,

is (if axis of E, along Y-axis)

A) <\/§—1)x= 2y B) <\@+1)x:2y
C) (3—\@)x=2y D) (3+\/§)x:2y

Key. B

X

2 2
Sol. 129.1If E, :—2+y—2 =1 and eccentricity of E_ is €,
n n

o))
O

If a, >b, then, b’ =a?(1—€?).... (i)
According to question b, =b, , .... (ii)
And a_, =ag, .. (i)

For ellipse E,_ ,,

a’, =h2,(1<€2,) o (iv)

From equations (i) and (ii)

b2, =a;(1-¢€f) ... (v)

Substituting the value of @, and bn{1 from equation (iii) and (v) in (iv), then
a’e’ =a’(l-e’)1-€,) ... (vi)

Q E, isindependent of n,

S 8, =€, , =€ (say)
=e’=(1-¢e’)’=e'-3e*+1=0

g :3iJ§:6i2J§:[J§i1]2

2 4 2

e V5-1
2

QO0<e<l)
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130. From equation (vi)

6, =(1-¢)(l-e,)

Locus of (62,e%,) is Xx=(1L-X)(L-y) = xy-2x-y+1=0
Here a=0,b=0,L=1f =-1/2,g=-1,h=1/2
.'.A:0+2><_—1><—1><1—0—0—1><l:17&0
2 2 4 4

h? >ab and a+b=0 = rectangular hyperbola
131. Equation of chord whose mid-point (X, ;) is

2 2

XX
T :81:>—21+ﬂ21—1:%+y—12—1

aﬂ bn an bl']
2
nxl _
Dol -
nJ1l

Slope = -1 (given)..... (viii)

Q Eccentricity of E, is independent of n
.. Axis of E along x-axis are along y-axis in each case

2 2

e

2

: 3_6}3/1

from equation (viii) byX, = aﬁyl = bn2 (1—e§)yl or X, = [1__

= 2% =(V5 -1y, (or) 2,(V5 +1) =4y, (or) (V5 +1)x, =2y,
.". Required locus is (\/g +)x=2y

Paragraph — 45
Suppose a lot of n objects contains N, objects of one kind, N, objects of second kind, n,

objects of third kind,....., N objects of Kth kind. Such that n, +n, +n, +...n, =n, then the
number of possible arrangements or permutations of R objects out of this lot is the coefficient

M Xi
of X" in the expansion of I'! H(Zﬂ
A=0 -

132. The number of permutations of the letters of the word INDIA taken three at a time must be

A) 27 B) 30 C)33 D) 57
Key. C
133. If n, =n, =n, =....=n, =1, then the number of permutations of r objects must be

A)"P B) "C, c)“P D) “C,
Key. A
134. If n,+n,+n; +....+ N, =T, then number of permutations must be

r!
A) "C, B) "P. C) (K+n)! _
n!n,t.n!
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Key. D
Sol. 132.There are 5 letters A, D, |, I, N.

Number of permutations = coefficient of X in

2 3
3![1+5+X—J[1+5j (QIA1D,21's,IN)
20U
6(2+2x+x*)(1+x)*

2

= coefficient of X° in 3[{1+ L+ %) 31+ X)3]

= coefficient of X° in

= coefficient of X* in 3{(1+x)° +(L+X)°}

=3{°C,+°C,| =3(1+10) =33

133.0n =n,=n,=....=n =1

i.e., n distinct objects in a line taken r at a time is "P.

134. N +N,+ N, +...4+N =T

=>NnN=r

". number of permutations = number of permutation of r objects in a line of which N, are of
one kind, N, of second kind, n, of third kind,.... N, of Kth kind

Paragraph — 46
A={a,a,..a} AxA={(a,a ):a,asA1<i, j<n|
A*A={{a,a}:a,acA1<i, j<n|

135. Number of functions defined form Ax A— A

a) n" b) n" ¢) n™Y’ d) n*"
Key. A
136. Number of functions defined from A*A— A
(n+))* n? n(n+1) n(n-1)
ajn ? b) n? c)n ? dn ?

Key. C
137. Number of functions f : A* A— Ax A defined by f ({ai,aj}) :(ai,aj)

a) 2" p) 2" ) 2" d) 2"
Key. A
Sol. 135. Number of elements in Ax A=n?
n(n+1)

136. Number of elementsin A*A= >

137.if i = j then {ai,aj} can be maped in only one way.
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if 1 ] then {ai * aj} can be maped in two way.

Paragraph — 47
For a finite set A, let |A| denote the number of elements in the Set A. Also Let F denote the
set of all functions f :{1,2,....,n} -{1,2,... k},(n >3k > 2) satisfying f (i)= f (i+1) for
every i,1<j<n-1

138. |F|=
a) k"(k-1) b) k (k-1)" o) k"*(k-1) d) k(k-1)""
Key. D
139. If c(n, k) denote the number of functions in F satisfying f (n) = f (1), then for
n>4,C(nk)
a) k(k-1)"" —c(n-1k) b) k(k-1)" —c(n=1k-1)
o) k"*(k-1)"—c(n-1k) d) k"(k=1)—c(n-1k)
Key. A
140. For n>k,c(n,k), where c(n,k) has the same meaning as in question no.37, equals.
a) k" +(-1)" (k1) b) (k—1)"+(-1)"" (k-2)
o) (k-1)"+(-1)" (k-1) d) k" +(-1)"" (k1)
Key. C

Sol. 138. The image of the element 1 can be chosen in k ways and for each of the remaining
(n —1) elements, the image can be defined in (k —1) ways, since f (I) = f (i +1)

.". Total number of mappingin F =k (k —l)n_1

139. Out of the total number of mappings in F, the number of mapping which satisfy
f (n) =f (1) is same as the number of mappings which satisfy f (n —1) = f (1) and this

number is C(n—l,k)
» C(n,k)=|F|-C(n-1k)
140. C(n,k) =k (k-1)"" —c(n-1k)
=(k-1)"+(k-1)""-=C(n-1k)
C(nk)-(k=12)" =(-1){c(n-1k)-(k-1)""}
= (1) {e(3.k)~(k-2)’}
but C(3,k) = number of mappings f in F for which f (3)¢ f (l)
~C(3k)=k(k-1)(k-2)
C(nk)—(k-1)"

()~ (k=1)" = (-3)"* (k=D (k~2)~(k-1')
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(1) (k1)

~c(nk)=(k-1)"+(-1)" (k1)

Paragraph — 48
Consider all permutations of the letters of the word MORADABAD
141.  The no. of permutations which contain the word BAD is

a) 21x5! b) 7x5! c) 6x5! d) 2x5!
Key. A
142.  The no. of permutations with the letter D occurring in the first and the last placesiis :

a) 21x5! b) 7x5! c) 6x5! d) 2x5!
Key. B
143.  The no. of permutations with the letters M, A, O occurring only in.odd positions is:

a) 21x5! b) 7x5! c) 6x5! d) 2x5!
Key. D
Sol. Conceptual

Paragraph — 49
Given are six 0's, five 1's and four 2's. consider all possible permutations of all these
numbers. [ A permutation can have its leading digit 0].

144. How many permutations have the first O preceeding the first 1?

a) 15 C4 ><10 C5 b) 15 C5 ><lO C4
c) ®C,x° C, d) *C, x° C,

Key. A

145.  In how many permutations does the first 0 preceed the first 1 and the first 1 preceed first 2.
a) 14C5 o8 C, b) 14C5 58 C,
) “C,x*C, d) “C,x*C,

Key. B

146. The no. of permutations in which all 2's are together but no two of the zeroes are together is
a) 42 b) 40 c) 84 d) 80

Key. A

Sol. . 144.The no. of ways of arranging 2's is **C, . Fill the first empty position left after arranging
the 2's with a 0(1 way) and pick the remaining five places the position the remaining five
10
zeros = C, ways.

15C4 x1x1 C,

145. Put a ) in the first position, ( 1 way). Pick five other positions for the remaining O’s (1405
ways), put a 1 in the first of the remaining positions ( 1 way), then arrange the remaining
four1's (8C4 ways)

. 14 8
S TCxCy
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Paragraph — 50
Box A contains 8 items of which 3 are defective and box B contains 5 items of which two are
defective. An item is drawn at random from each box.

147. The probability that atleast one item is defective is

A) 3/8 B) 5/8 C) 317 D) 5/9
Key. B
148. The probability that exactly one item is defective is

A) 17/32 B) 15/34 C) 19/40 D) 19/37
Key. C

149. If one item is defective and the other is non-defective then the probability that the defective
item came from box A is

A) 15/31 B) 9/19 C) 8/15 D) 21/32
Key. B
Sol. (147) 1—§><§=§
8 5 8
3 3 5 2 19
(148) =x—+—=X—=—
8 5 8 5 40

(149) E, —Event of drawing a defective item from A
E, —Event of drawing a defective item from B

E — Event of drawing one defective item and one non-defective item.

(EE) 3.3
85 9
P(E/E)= (l)_8195_19
40

Paragraph — 51
A slip of paper is given to a person A who marks it either with a plus sign or a minus sign. The
probability of his writing a plus sign is 1/3. A passes the slip to B, who may either leave it alone
or change the sign before passing it to C. Next C passes the slip to D after perhaps changing the
sign. Finally D passes it to a referee after perhaps changing the sign. B, C, D each change the
sign with probability 2/3.

150. The probability that the referee observes a plus sign on the slip if it is known that A wrote a
plus sign is
A) 14/27 B) 16/27 C) 13/27 D) 17/27

Key. C

151. The probability that the referee observes a plus sign on the slip if it is known that A wrote a
minus sign is
A) 16/27 B) 14/27 C) 13/27 D) 11/27

Key. B

152. If the referee observes a plus sign on the slip then the probability that A originally wrote a plus
sign is
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A) 13/41 B) 19/27 C) 17/25 D) 21/37
Key. A
Sol. (150, 151, 152)

Let E, = Event that A wrote a plus sign.
E, = Event that A wrote aminus sign .

E = Event that the referce observes a plus sign.

wIN

Given P(El):%:P(Ez)z

P(E/E,) = Probability that none of B,C,D change sign+Probability that exactly two of
B,C,D Change sign.

1 (1 2 2) 13
-3l oxixE =2
27 \3°3 3) 27

P(E/E,)=Probability that all of B,C,D change the sign+Probability that exactly one of them
changes the sign.

8 211 14
= —4+3%x| =x=x= |=—
27 (3 3 3) 27

13
. P(E,/E)=">
(B /E)=70

Using Baye’s theorem.

Paragraph — 52
done his home work, then he is sure to identify the correct answer, otherwise , he chooses
an answer at random.
Let E : denotes the event that a student does his home work with P (E) = p and
F : denotes the event that he answer the question correctly.
153. _If p=0.6the value of P(E/F) equals
10 12

8 6
a) — b) — o= d) 5
16 16 16 7

154.  The relation P(E/ F) > P(E) holds good for

a) all values of p in [0,1] b) all values of pin (0,1) only
c) all values of p in [0,5,1] d) no value of p

155.  Suppose that each question has n alternative answers of which only one is correct, and p is
fixed but not equal to 0 or 1then P(E/F)
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Probability

Sol.

a) decreases as n increases for all p e (O,l)
b) increases as n increases for all p €(0,1)

c) remains constant for all p (O,l)

d) decreasesif p € (0,0.5) and increasesif p e (0.5,1) as ‘n’ increases

153. Ans. (d)
154. Ans. (a)
155. Ans. (b)
P(E)=P
P(F)=P(E).P(%4)+P(E).P(%)
P11 P)l 3P +1
4 4

If P=0.6 P(F) =
P(54)-3

4P
P(54)= >P
(/F) 3P+1

Paragraph — 53
Consider the independent event A,B,C corresponding to a random experiment. Suppose the
event AxBxC represents the event of occurrence of atleast one of A, B,C and the event

156.

157.

158.

AB.C represents the event of simultaneous occurrence of A, B,C. Also, the event A

represents non-occurrence of A. It is given that

P(A)za,P(AxBxC):l—b,P(A.B.C)zl—c and P(AE.C)zX. Now answer the

following questions.
The probability of occurrence of event B is

)_ b) (1-c)(x+b)

X+Db ax
g (1—a) +ab " (1-b)(x—c)
1-a ax

The probability x satisfies the equation
a) ax® +{ab+(a-1)(a+c—-1)}x+b(a-1)(c-1)
b) ax? +{ac+ (b-1)(b+c-1)}x+c(b-1)(a-1)
?+{bc+(a-1)(a+b-1)}x+a(b-1)(c-1)
d) (1 b)x* + (ab+bc+ca)x+(a 1)(b-1)(c-1)=0

0
0
0

As 0 < X <1, soboth the roots of the equation obtained in Q. No: 18 must be positive.

Using this information select the appropriate answer
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[ N c— 7 - 7
l-a l-a l-a

None of these

Sol.  156.(8) x=P(ABC)=P{(AxB)C|=P(C)-P{(AxB)C}
—P(C)-P(ACxAB)=P(C)-P(AC)-P(BC)+P(ABC)
=P(C)-P(A)P(C)-P(B)P(C)+P(A)P(B)P(C)=P(C){1-P(A)H{1-P(B)}

. X=(1-a)P(C){1-P(B)| = P(C)—P(C)P(B):ﬁ (@)

Also, 1-¢ = P(ABC)=P(A).P(B).P(C)= P(B)P(C) zl‘TC T
P(’X-B_-?)ib:‘{1—P(A)}{1—P(B)}{1—P(C)} =b={1-P(B)}{L-P(C)} =£ ()

ST BN RS
-t

157. (A) From (o) and (0) P(C) =~ +1;C = from previous solution.

~.[ax+(1-c)(1-a)|(x+b)=a(l-a)x=>ax’ +{ab+(1-c)(1-a)-a(l-a)}x+b(1-c)(1-a)=0
or ax’ +{ab+(a-1)(a+c~1)}x+b(a-1)(c-1)=0

158. (A)As a >0, b(a—l)(c —1) > 0, so the above equation has positive roots if

ab+(l—a)2

ab+(a—1)(a+c—1)<0:ab+(a—1)2+(a—1)c<0:>c> [Q1-a>0]

Paragraph —54
Consider all the 3 digit numbers abc (where a # 0). If a number is selected at random then
159. The probability that the number is such that a<b <cC is

2 7 7 7
A) — B) — C) — D) —
()15 ()75 ()600 ()300
160.  The probability that the number is such that a>b >C is
2 7 7 7
A) — B) — C) — D) —
()15 ()75 ()600 ()300
161.  The probability that the number is such that a+b+¢C =6 is
2 7 7 7
A) — B) — C) —— D) —
()15 ()75 ()600 ()300

Key: 1)B 2)A 3)D
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9
Hint: If a<b <c then required probability = L = e
9%x10x10 75
°C 2
If a>b > c then required probability = ——3— = —
9x10x10 15

If a+b+cC =6 then the possible digit selections are
(12,3),(114),(2.2,2),(0,15),(0,2,4)(0,3,3),(0,0,6)
The required number of ways =6+3+1+4+4+2+1=21

21 7

Required probability = =
SAUITEe proBabIty 9%x10x10 300

Paragraph — 55
Three fair coins are tossed simultaneously. Let E be the event of getting three heads or three
tails, F be the event of at least two heads & G be the event of atmost two heads then.

161.  Which of the following is True

(A) P(EmF):P(E).P(F) (B) P(EmG):P(E).P(G)
(©) P(FNG)=P(F).P(G) (D) none.
162.  Probability that at least one head occur is
(A)5/8 (B) 3/8 (Q g (D) none
163. P(G)=
3 7 1
(A) 2 (B) Y (€) 3 (D) -
Key: 161)A 162)C 163)B
2 1 4 1 7
int: P(E)==—==,P(F)====;P(G)==
it P(E)=2 = 2,P(F)=5=2:P(6)- 1
1. _3. _1
P(EmF)—g,P(FmG)—8,P(EmG)—8

Paragraph — 56
Starting at (0,0) ,an object moves in x-y plane via a sequence of steps, each of length 1 unit.
Each step is left, right, up or down ,all the four being equally likely. The probability that
object reaches (2,2) in

164.  Exactly 4 steps is

5 3 1 1
A) — B) — C) — D) —
( )128 ( )128 ( )128 ( )256
165. Exactly 6 steps is
6 1 6 15
(A) 24 (B) ra (€) g (D) g
166. Six or fewer steps is
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Key:
Hint:

1 1 3 5
W 76 |) = © 0 =

164)A 165)C 166)A

Since the net movement must be two steps right ( R ) and two steps up ( U ) there must be
atleast 4 steps to reach (2,2) in 6 or fewer steps .(2,2) can be reached in 4 steps if the
sequence of steps is some permutations of R,R,U,U

o) s

24 4

.. Probability of reaching (2,2) in 4 steps =

A six step sequence moludes the steps R,R,U,U in same order as well as a pair of steps
consisting of R,L or U,D in same order .R,R,U,U,R,L or R,R,U,U,U,D can be permuted in
2(60)ways of which 2x12 correspond to exactly 4 steps .

N | 2(60-13) o

Hence probability for exactly six steps = T = F
For Q.No 16 Answer is E4+ % = i
4" 4" 64

Paragraph — 57

167.

168.

169.

Key:
Hint:

A box contains n coins of which at least one is biased. Let E, denote the event that exactly k
out of the n coins are biased. Also let P(Ek) be directly proportional to k(k +1) for

1<k <n.Then
The proportionality constant is equal to

3 1 3
A) —— B) —mn— C D
) n(n®+1) ) (n*+1)(n+2) ) n(n+1)(n+2) )
1
(n+1)(n+2)(n+3)
If p(n) denotes the probability that a coin selected out of the n coins at random is biased, then
Limp(n) =
1 3 1 7
A) — B) — C) — D) —
) 2 ) 2 ) > ) 3

If a coin selected at random is found to be biased, then the probability that it is the only
biased coin in the box is

1 12
N (s 2)(n+3)(n+4) Y S (nD)(n+2)@En 1)
0 24 D) 24
n(n+1)(n+2)(n+3) n(n+1)(n+2)(3n+1)
167)C 168)B 169)D
167. If P(E,)ark(k+1),then P(E,)=Ak(k+1) for 1<k <n
. 3
And /Ikzﬂlk(k+l):1 gives A:W
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168 p(n)=P(E)=P(G ENE, |
=S P(ENE)=Y Ak(k+1) X
) 3 n? (n+1)° n(n+1)(2n+1)] 3
Tw(ne(n+2)| 4 6 DN
1
169. P(E,/E)= nP(El)P(E/El) =— (Zi)(nj
P(E.)P(E/E,) Z/‘Lk(k+1).l:]
, 2 _ 24 7
. K2 (k+1) n(n+1)(n+2)(3n+1)

Paragraph — 58

170.

Key:

Hint:

171.

Key:

Hint:

172.

Key:

Hint:

If n distinct objects are distributed randomly into n distinct boxes, what is the probability
that

No box is empty

)y =1 , =1 , n y l2n-1
n" |2n" n" n"
3

no box empty the no of favorable ways = m

Exactly one box empty
n "C n "C nln

1) % 2) n - 2 3 0 4)

=

2
1
exactly one box empty, then no. of favorable ways =" C,."~C,"C,|[n—2

A particular box get exactly r objects

n \ n-r-1 n _ n-r+l
" C,(n n1) . C,(n n1)
n n
"C (n-1)" "C.(n-1)"
3) r( — ) 4) r( - )
n n
4

a particular box get exactly r objects =" C, (I‘l —1)n_r

Paragraph — 59
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A box contains n coins. Let P(Ei ) be the probability that exactly i out of n coins are biased.

If P(Ei) is directly proportional to i(i +1); 1<i<n.

173.  Proportionality constant K is equal to

3
i n(n2+1) b) m
1
(D +2) ) D))
Key. C
Sol.  P(E;)=Ki(i+1)
QP(E,)+P(E,)+....+P(E,)=1= Kii(i+1)=1:>
K{%n(n+1)(2n+1)+n(n;l)}:l NG n(n+1§(n+2)

174.  If P be the probability that a coin selected at random is biased then Lt P is

)1 b)3 )3 0‘)7
a) — - C) — by
4 4 5 8

Key. B

sol.  P(E)=2 P(E)P(E/E)

kifi+1) K ) _%[(n(nﬂ)j +%n(n+1)(2n+l)] _(Bn+1)(n+2)

4n(n+2)

175. If a coin selected at random is found to be biased then the probability that it is the only
biased coin in the box is

a) 1 b) 12
(n+1)(n+2)(n+3)(n+4) n(n+1)(n+2)(3n+1)

9 24 d) 24
n(n+1)(n+2)(2n+1) n(n+1)(n+2)(3n+1)

Key. D
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pE)P(EIE) . 7%, 2
Sol. ~ P(E,/E)= P(E) = (En+1)(n+2) - n(n+1)(n+2)(3n+1)
4n(n+2)

Paragraph — 60
A positive integer n(>1) can be written as a product of power of distinct primes in one and only one way,

a (07 a
except for the order of the factorization. That is n= pl ' p2 R pk “ (OCi Sare being positive integers

Bn P B
) A positive divisor of n is of the form pl p2 2 pk “ where Mj sare non — negative integers such
that 0< p, < ¢,

176. The number of positive divisors of N = 4°3" 5" which are perfect squares is
(a) 144 (b) 75 (c) 480 (d) 288
Key. A

Sol.  Wehaven n=2°3"5"
To form the division that are perfect square, powers of 2 that are available =6
Powers of 3 that are available =4
Powers of 5 that are available = 6

The number of divisors that are perfect square = 6x4x6=144

177. The product of positive divisors of N =4" x27%is

(a) 2405 3360 (b) 4180 97135
() 2180 3360 (d) 4135 97180
Key. B

Sol.  nN=4'27°=2°3

Number of divisors = (8+1)(9 +1) =90
The product of all divisors = (28.39 )90/2 = (28.39 )45 = 2%0 3405 _ 4180 o71%

178. The product of those positive divisors of N = 2°.3°5°, which are divisible by 5 is

(a) 4%.27%25% (b) 2%.3% 50
(c) 4%.27".25% (d) 2%.3% 5%
Key. B
Sol. n=2235

The number of divisors =3.4.6 =72

36
The product of all divisors = (22.33.55) = 2723108 5180
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212 6
The product of divisors not divisible by 5= (22.33 )l = (22.33) =2123%

72 3108 5180

Thus the product of divisors divisible by 5 = = 2% 3% 5%

212. 318

Paragraph — 61

179.

Key.

180.

Key.
181.

Key.

Sol.

In an objective paper, there are two sections of 10 questions each. For ‘section I’, each
guestion has 5 options and only one option is correct and ‘section II’, each question has 4
options with multiple answers and marks for a question in this section is awarded only if he
ticks all correct answers. Marks for each question in ‘section I’ is 1 and in ‘section I’ is 3.
(There is no negative marking).

If a candidate attempts only two questions by guessing, one from ‘section I’ and one from
‘section II’, the probability that he scores in both questions is

(a) 74/75 (b) 1/25 (c) 1/15 (d) 1/75

D

If a candidate in total attempts 4 questions all by guessing, then the probability of scoring 10

marks is
(a) 1/15(1/15)° (b) 4/5(1/15)° (c) 1/5(14/15’ (d) None of these
D
The probability of getting a score less than 40 by answering all the questions by guessing in
this paper is

10 74)\"° 10
(a) (1/75) (b) 1— = (c) (74175) (d) None of these
B

1
179. Let P, be the probability of being an answer correct from section | then P= g

And P, :%

1 1 1
Required probability = —x — = —
K P Y 515 75

180. To get 10 marks we must choose 3 questions from section 2 and one question from
section 1.

3
Required probability = Mxlx[ L j

20C, 5 (15

10 10
1 1
181. To get marks he case to answer all questions correctly = (g] [Ej

1\°
Required probability=1—| —
q p y (75j

Paragraph — 62
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182.

Key.
183.

Key.
184.

Key.

Sol.

A lot contains 10 defective and 10 non-defective bulbs. 2 bulbs are drawn at random, One at

time with replacement. We define the events A, B and C is follows:

A = {The first bulb is defective}

B= {The second bulb is non-defective}

C={Both bulbs are either defective or non-defective}

P(A) will be equal to

(A) 1 (B) 3 (€) ! (D) 3
4 4 2

C
P(B).P(C) will be equal to

(A) L (B) z (€ 1 (D) :
4 2 16 8
A

P(ANBNC) will be equal to

1 1
(A)O (B) > (€ — (D) &

A
Conceptual

Paragraph — 63

185.

Key.
186.

Key.
187.

Key.

Sol.

In an objective paper, there are two sections of 10 questions each. For ‘section I’, each
guestion has 5 options and only one option is correct and ‘section II’, each question has 4
options with multiple answers and marks for a question in this section is awarded only if he
ticks all correct answers. Marks for each question in ‘section I’ is 1 and in ‘section II’ is 3.
(There is no negative marking).

If a candidate attempts only two questions by guessing, one from ‘section I’ and one from
‘section II’, the probability that he scores in both questions is

(a) 74/75 (b) 1/25 (c) 1/15 (d) 1/75
D
If a candidate in total attempts 4 questions all by guessing, then the probability of scoring 10
marks is
(a) 1/15(1/15)’ (b) 4/5(1/15)" (c) 1/5(14/15)° (d) None of these
D
The probability of getting a score less than 40 by answering all the questions by guessing in
this paper is

10 74" 10
(a) (1/75) (b) 1— - (c) (74/75) (d) None of these
B

185. Let P, be the probability of being an answer correct from section | then P, ==
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And P, 2%

Required probabilit 1>< L L
ui ility= —X—=—
auirede T

186. To get 10 marks we must choose 3 questions from section 2 and one question from
section 1.

3
Required probability = Mxlx( 1 j

20C, 5 (15

10 10
1 1
187. To get marks he case to answer all questions correctly = (gj (E]

1 10
Required probability =1—| —
q p y (75]

Paragraph — 64
All the 52 cards of a well shuffled pack of playing cards are distributed equally or unequally among 4

188.

Key.

Sol.

189.

Key.

Sol.

190.

players named Py, P2, P3 & Ps.
Fori=1,2,3, 4 let

ai = number of ace(s) given to P;

Bi = number of black card(s) given to P;
vi = number of red card(s) given to P;

&i = number of diamond(s) given to P;

The probability that & >1Vi=1,2,3,4,is

4!
A lSC X —
(A) ©C4 2

13

(B) [224 +3x 212 _ 313 4 1]/224
(C) [13*—“*C1 12* +4C5 11% — *C5 10* + *C4 94/23*
(D) 1 - 4(3/4)2 -6 (1/2)12 — (1/4)*
B
Probability of giving atleast one diamond to every player is

[413 _4 Cl Q3 4 C2213 _4 C1113]><439

452
IfBi+yi=13Vi=1, 2, 3,4then the probability that i =1V i=1,2, 3,4,is
13
A) 5472 /13* B) ——
) ( )17><72><52
7¥ %3
C) 34132/174 27 D
(®) (D) 3
B
They get equal number of cards. The probability of each getting
48!
A4lx ——— 2
@z2n* 13
52! 17x7? x5°
(13n*

IfBi+yi=13Vi=1, 2, 3, 4then the probability that |Bi —vi| =1V i=1, 2, 3,4, is

an ace
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(A){ %6! 2} { 52!4} (B){ (226!) (24!) 2} { 52!4}
eH° (7Y @sn 6hH° (7H°(2) @3n
© 4{ 2 26!2 2} { 52!4} (D)4!{ 226!2 } { 52!4}
®H°(7H"(2H @sn ©H°(7H° (2 @sn
Key. D
Sol.  Two players get 7 red and 6 black cards each while other two get 6 red and 7 black cards
each.

4C2 x( 26 C719C7 1zc6 GCe ) x( 26 C620C614C77C7 )

So, the required probability = o ®C. BC. B0
13 13 13 13

Paragraph — 65
A player throws a fair cubical die and scores the number appearing on the die. If he throws a
1, he gets a further compulsory throw. Let P, denote the probability of getting a total score
of exactly r.

191. If 2<r <6, p, equals
r-1 r-1
A) 1—(1j B) 1 1—(1j C) 5 /6 D) None of these
6 5 6

Key. B
192. If r > 6, p, equals

r-1 r-1 r-6 r-1
A) 1_(1) B) l{l_(lj } Q) EHEJ —(lj } D) None of these
6 5 6 5[\ 6 6

Key. C
193. Sum of the series S = Z p, is
r=1
A)1 B) 1/6 C)1/5 D) 2/3
Key. A
Sol. 191. The player score 6 or less the following ways; the player scores r at the very first trial;

he scores 1 at the first trialand r —1 (if r-1> 1) at the second trial; 1 at each of the first

two trialsand r—2 (if r—2 >1) at the third trial; and so on. This leads to the probability.
1 (1)(1) (1)(1)(1 1\"?(1
=+ ==+ ===+ +| = =
6 \6/\6 6/\6)/)\ 6 6 6
r-1
_L 1-(% if 2<r<6.
5 6

192. We now enumerate the ways in which the player can score a value I > 6. He can score
1 at each of the first r — 2 trials and 2 at the (r —1) th trial; 1 at each of the first I —3 trials

and 3 at the (I‘ - 2)th trial; 1 at each of the first r —4 trials and 4 at the (I’ —3) th trial; and
so on. This gives the probability.
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3G

=6l

193. Answer is obviously 1.

Paragraph — 66
A JEE aspirant estimate that she will be successful with on80% chance if she studies 10 hours
per day, with a 60% chance if she studies 7 hours per day and with a 40% chance if she
studies 4 hours per day. She further believes that she will study 10 hours, 7 hours and 4 hours
per day with probabilities 0.1, 0.2 and 0.7, respectively.

194.

Key.

195.

Key.

196.

Key.

Sol.

T
I

6_(1
6

3
— [+ +
6

3G

The chance she will be successful, is

(A)0.28
(C) 0.48°
C

J

(B) 0.38
(D) 0.58

Given that she is successful, the chance she studied for 4 hours, is

6
A

8
© 5
B

Given that she does not achieve success, the chance she studied for 4 hours, is

18
A) —
A) ¢
20
C) —
© 2%
D
194-196.

T: She studies 10 h: P(T) =0.1
S : She studies 7 H : P(S) = 0.2
F : She studies 4 h : P(F) = 0.7

T

S

F

P(A/T) = 0.8; P(A/S) = 0.6; P(A/F) = 0.4
P(A)=P(ANT)+P(ANS)+P(ANF)

= P(T) . P(AIT) + P(S) . P(A/S) + P(F) . P(A/F)
=(0.1) (0.8) + (0.2) (0.6) + (0.7) (0.4)

=0.08 +0.12+0.28 =0.48
P(FNA) (07)(04) 028 7

P(F/A)=

P(A)

0.48

048 12

7
®) 7

12
9
®)

19
26
21
26

(B)
(D)

A : She get a success
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P(F/A): /=

(0.7)-0.28 0.42 _2
0.52 052 26°

Paragraph — 67

1.
2.

3.

197.

Key.

198.

Key.

199.

Key.

Sol.

Venn diagram
P(AUB) = P(A) + P(B) - P(ANB) bi\@?\"
P(%j means probability of occurrence of A given that B has (EEB:Fﬁ:%fE%
\\ \ /7 /
occurred P é :m —
B P(B)

P(AmB) = P(A)P(B) < Events A & B are independent.

If events A & B are independent, then A and B are also independent, A and B are also
independent. A and B are also independent.

3 2 bA By L A (A
f _3 _2 _1 A (A
If P(A) 4,P(B) 3 P(ANB) o' then P(B) P(B)
1
(a0 ® 3
L 3
©3 )
A
1 1 ——_—
If P(A)Zg,P(B) 25, then the range of P(ANB) is

1 1
w[o3] 0]03]

11 12
(c) [é’ﬂ () [575}
B

If P(A) = %, P(B) = %, then the range of P(ANB) is

1 1
w|o3] 003

132 o g
12 4 3
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198.

199.

3.2 11 9+8-11 1

-~  PANB)=2+S--=
43 12 12

P(ANB) = % = P(A)P(B)

So A & B are independent
= P(A] = P(éj
B B
P(AUB) > max.{P(A), P(B)}
P(AUB) z% =1-P(ANB) z%

= P(ANB) <

= Lo panp)<-t
3 12
L opanp) <t
12 3
~ 1o panp<-L
3 12

1 1
=P(A)-Z<-P(ANB)<-—
(A)-3=-PANB)<-

= P(A)—%SP(A)—P(AmB)SP(A)—é
:>1—13P(Am§)sl—i
3 3 3 12

= OsP(AmE)s%.

Paragraph — 68

following.
200. Probability of getting a red face at first throw is
1 1
a) — b) —
3 2
Key. B

2

c)

NG

d)

Die A has 4 red and two white faces and die B has two red and 4 white faces. An unbiased coin
is flipped to select the dice . If it falls head, die A is thrown and if it falls tail then die B is
thrown Assuming that the same die is used for all throws once it is selected, answer the
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201. If the first two throws result in red face then the probability of getting red face at the third
throw is
2 1 4
a) — b) — ) — d) 3
5 5 5 5
Key. D

202. Ifthered face turns up at the first 4 throws then the probability that die A is thrown is

o) s o) 2 o Q) 3=
9 5 17 33
Key. C
Sol.  200. E; =event of die A thrown, E, = event of die B thrown

C=event of red face appearing in any throw.

P(El):P(Ez):%,P[EJ:E,PLEJ:E

E) 3 \E,) 3

P(C)= P(El)P(ngr P(EZ)P(EJ

1 EZ

SOEE

201. D= event of red face appearing in 3 rd throw
E= event of red face appearing in first two throws

P(EEJZ(%)Z’P E:Ejzg
P(EEJ:@IP E:Ezj:%
P(sz P(E,)P EJP(E:EJJFP(EZ)P[

3
202. F=eventof red face appearing in each of the first 4 throws
4 4
Then P E :[gj P i :[lj
E 3 E, 3
P(E)P| £
oo E, 16
: P (die Aiis thrown) = -

P(El)P(E ]+ P(EZ)P[E ]_17

1 2

Paragraph — 69
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A box contains n coins. Let P(Ei) be the probability that exactly i out of n coins are biased.

If P(Ei) is directly proportional to i(i +1); 1<i<n.

203.  Proportionality constant K is equal to
3 1
_ b) ———— d
i n(n2+1) ) (n2+1)(n+2) o n(n+1)(n+2) )
1
(n+1)(n+2)(n+3)
Key. C
204. If P be the probability that a coin selected at random is biased then Lt P is
1 3 3 7
= b) = = d) —
a) ) 2 c) c ) 3
Key. B
205.  If a coin selected at random is found to be biased then the probability that it is the only
biased coin in the box is
a) 1 b) 12
(n+1)(n+2)(n+3)(n+4) n(n+1)(n+2)(3n+1)
9 24 d) 24
n(n+1)(n+2)(2n+1) n(n+1)(n+2)(3n+1)
Key. D
Sol. 203. P(E,)=Ki(i+1)
QP(E,)+P(E,)+....+P(E,) =1
K> i(i+1)=1
i=1
K| Ln(n+1)2nat)+ "D |y K=
6 2 n(n+1)(n+2)
204, P(E)=YP(E,)P(E/E,)
i=1

=Ki(i+1). | kz:‘(isnz)

n n

_EK@] Ln(nsn)an +1)}

n

_ (3n+1)(n+2)
4n(n+2)

Lp
""now

3
4
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1
P(E,)P(E/E,) KX, 24
205.  P(E,/E)= P(E)  (Bn+1)(n+2) n(n+1)(n+2)(3n+1)
4n(n+2)

Paragraph — 70
A player tosses a coin and scores one point for every head and two points for every tail that
turns up. He plays on until his score reaches or passes n. If P, denotes the probability of
getting a score of exactly n.
Answer the following questions.

206. Value of P, for n>1

A) 1{2+ﬂ} B) 1{?:Jrﬂ} Q) 1{4+ (_1)n} D) 1{3+ﬂ}
3 2" 4 3 5 2" 6 5"

Key. A
207. Value of P, is

A) 1/2 B) 5/8 C)1/3 D)1/6
Key. B
208. Value of P, is

A) 1/5 B)1/7 C)11/16 D) 7/11
Key. C
Sol. 206 -208

The score of n can be achieved in the following mutually exchesive ways

(i) by throwing a head when the scoreis (N —1)

(i) by throwing a tail when the score is (N —2)
A = Getting score of exactly i, i1=1,2,...
H = Getting head in atoss, T = Getting tail in a toss

P(A)=P{(ALOH)U(A_, NT}=P(A_)P(H)+P(A_)P(T)

1 1 1 1 1
P(A,) :E(Pn_1+ P.) =P, +§ Pi= Pn—l+EPn—2 =R, +EPn—s =R +§P1
1 1 1 3
P=P(H)==,P,=PTUHH)==+===
,=P(H) 5P ( ) > T2
Pn+1Pn71:1
2

Pn _1_& Pn—l :Z+1(gj = Pn _z:_l(Pnl_gj:_l _E(Pnl_gJ
2 3 2\3 3 2 3 2| 2 3
2 n n n
:(_lj (Pn_z_gjzl(_lj 3Pn =g+l[_ j =} 2+ﬂ for n>1
2 3 3\ 2 3 3 3 2"

1
2

Paragraph — 71
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Box A contains 8 items of which 3 are defective and box B contains 5 items of which
two are defective. An item is drawn at random from each box.
209. The probability that atleast one item is defective is

A) 3/8 B) 5/8 C) 3/7 D) 5/9
Key. B
210. The probability that exactly one item is defective is

A) 17/32 B) 15/34 C) 19/40 D) 19/37
Key. C

211. If one item is defective and the other is non-defective then the probability that the
defective item came from box A is

A) 15/31 B) 9/19 C) 8/15 D) 21/32
Key. B
Sol. 209 1-2x3_.2
85 8
210 3,3,5,2_ 13
85785 40

211. E, —Event of drawing a defective item from A
E, —Event of drawing a defective item from B

E — Event of drawing one defective item and one non-defective item.

3 3

X
p(E/E)-\EE) 8 5_9

P(E) 19 19
40

Paragraph — 72
A slip of paper is given to a person A who marks it either with a plus sign or a minus
sign. The probability of his writing a plus sign is 1/3. A passes the slip to B, who may
either leave it alone or change the sign before passing it to C. Next C passes the slip to
D after perhaps changing the sign. Finally D passes it to a referee after perhaps
changing the sign. B, C, D each change the sign with probability 2/3.

212. The probability that the referee observes a plus sign on the slip if it is known that A
wrote a plus sign is
A) 14/27 B) 16/27 C) 13/27 D) 17/27
Key. C
213. The probability that the referee observes a plus sign on the slip if it is known that A
wrote a minus sign is
A) 16/27 B) 14/27 C) 13/27 D) 11/27
Key. B
214. If the referee observes a plus sign on the slip then the probability that A originally
wrote a plus sign is
A) 13/41 B) 19/27 C) 17/25 D) 21/37
Key. A
Sol. (212, 213, 214)

Let E, = Event that A wrote a plus sign.
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E, = Event that A wrote a minus sign .
E = Event that the referce observes a plus sign.

Given P(El):%:P(E2)=§

P(E / El) = Probability that none of B,C,D change sign+Probability that exactly two of
B,C,D Change sign.

1 (1 2 2) 13
=—+4+3| =x=x— |=—
27 (3 3 3) 27

P(E/E,)=Probability that all of B,C,D change the sign+Probability that exactly one of them
changes the sign.

8 (2 1 1j 14
=—+3%x| =x=x=|=

27 373 3) 27
13
~ P(E,/E)==2
(E,/E) 1

Using Baye’s theorem.
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Key.

Sol.

Key.

Sol.

Probability

Integer Answer Type

In a multiple-choice question, there are five alternative answers, of which one or more than
one are correct. A candidate will get marks on the question if he ticks all the correct
answers. So he decides to tick answers at random, if the least number of chances ,he should
be allowed so that the probability of his getting marks on the question exceeds 1/8 is K, then
K=

(the student always attempt the question)

4
. 1
The probability that he get marks = ﬁ

. . 301 1
The probability that he get marks in second trial is —X—=

31 30 31

1
The probability that he get marks in third trial is ﬁ

r
Continuing this process the probability from r trial is ﬁ >—

8
31

=>r>—
8

r=4

If n(X) = (K + 1), then the probability of selecting 2 subsets A and B of the set ‘X’ such that B =

ACis equal to — wherem-kis equal to
2m

2

n(X)=k+1

No. of ways to construct A = 2"

No. of ways to construct B = 2"

. Total ways to construct A and B = 2 x 2k
Favourable ways to construct A = 2

Favourable ways to construct B such that B=A%is=1

.. Favourable ways = 2*"x1
k+1 1

Required Probability = (2'<+1)2 = St

=>m-1=k+1
=>m-k=2
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3. A bag contains 10 different balls. Five balls are drawn simultaneously and then replaced and
then seven balls are drawn. The probability that exactly three balls are common to the two
drawn is p, then the value of 12p is

Key. 5

Sol. The no. of ways of drawing 7 balls = 10C7
For each set of 7 balls of the second draw, 3 must be common to the set of 5 balls of the
draw, i.e., 2 other balls can be drawn in 3C2 ways thus, for each set of 7 balls of the second

draw, there are 7C3 <3 C, ways of making the first draw so that there are 3 balls common.

" . _ 'C,x*C, 5
Hence, the probability of having three balls in common ———==—.
C, 12

4, The number of ways of arranging the letters of the word NALGONDA, such that the letters of

the word GOD occur in that order (G before and O and O before D), is P then 420 =
Key. 4

8
Sol. No. of ways = L =1680
1223
P
= — =
420
5. In a group of people, if 4 are selected at a random, the probability that the any two of the
96

four do not have same month of birth is p then l—f is equal to

Key. 5
12
cC,4 55
Sol. Required probability = ‘ZL =—
12 96

6. Two numbers are selected at random from set of the first 100 natural numbers. The

probability that the product obtained is divisible by 3 is k then is equal to
Key. 1

. N 33 L+ 33C1 67C1
Sol. Required probability = 100
C,
83
150

7. Functions are formed form A={1, 2, 3,} toset B={1, 2, 3, 4, 5} and one function is elected at

random. If P the probability that function satisfying f(i) < f(j) whenever i < j then value of 25

p is equal to

Key. 7
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Sol. Total number of function = 5 = 125
Number of function satisfying f(i) < f(j) if i < j
=5C3+°C,(1+1)+°C;=35

Required probabilit 3 !
equired probability = —— = —
125 25
8. If the sides of triangle are decided by throwing a die thrice, the probability that the triangle

1
is isosceles or equilateral is E then k =

Key. 8
Sol. Let the sides be a,b,c
a=b=1c=1

a=b=2,c=12,3

a=b=3c=1234,5

a=b=4,c=12,34,5,6
a=b=5c=1234,56
a=b=6,c=12,34,56

The number of these trianglesis 1+ 3+5+3x6 =27

Probabilit 2r _1
robability = —=—

6° 8
9. Four identical dice are rolled once the probability that all the members on them are primes

is thenlL =
8L+2

Key. 5
Sol. The total number of outcomes:

6
aaaa appear in (1] =6 ways
6
aaab appear in 2[2] =30 ways
6
aabb appear in (2] =15 ways
6
aabcappear in 3{3} =60 ways

6
abcd appear in (4)215 ways

Total =6+30+15+60+15=126
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The number of ways of primes appearing

3
aaaa appear in (J =3 ways
3
aaab appearin 2[2j=6 ways
3
aabb appearin (2] =3 ways

3
aabc appear in 3(3} =3 ways

Total =3+6+3+3=15

N 15 5
Probability = ——=—
126 42
10. If {X, y} is a subset of the first 30 natural numbers, then the probability, that X3 + y3 is

S
divisible by 3, is 5 then S =

Key. 3

Sol. X3+ y3 is divisible by 3= X+ Y is divisible by 3= X, y are multiples of 3 or one leaves
remainder 1 and the other 2 when divided by 3.

3,6,9.....30 are multiple of 3;1,4,7,...... , 28 leave remainder 1
2,5,8,...,29 leave remainder 2

At

Probability =
30
2
B 145 _ 1
15%x29 3
11. If p, qare chosen randomly with replacement from the set {1, 2,3,...... 10}, the
2
probability, that the roots of the equation X* + px+q=0 arereal, is thenk =
Key. 5
Sol.
p
211
311,2
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12.

Key.

Sol.

13.

Key.

Sol.

14.

Key.

Sol.

4|1 1to4
5(1to6
6|1to9
7,8,9,10 | 1to0 10

p’>4q9=

The total number of pairs ( P, q)isl+ 2+4+6+9+40=062

- 62 31
Probability = ——=—
10.10 50

Total number of divisors of 3°.5”.7° which are of the form 41+1, A >0, is (60)I then |

is

2

Any positive integral power of 5 is of the form 44 +1. Even power of 3 and 7 are of the form
44 +1 and odd powers of 3 and 7 are of the form 44 —1. The required number

=8(3x5+3x5)
If f(x)=ax®+bx*>+cx+d,(a,b,c,d are rational) and roots of f(X)=0 are eccentricities
of a parabola and a rectangular hyperbola then a+b+c+d equals
0
Roots of f(X) are 1, J2,-\2

ax® +bx% +ox+d = (X=D)(X—+2)(X+42) = (X=1)(x? = 2) = X° = x? = 2X + 2
a=lb=-lc=-2d=2=a+b+c+d=0

An unbiased coin is tossed 12 times .The probability that at least 7 consecutive heads show

K
upis —— thenK=
256

7

The sequence of consecutive heads may starts with 1% toss or 2" toss or 3™ toss ---- or at 6™
toss. In any case ,if it starts with r th throw , the first (r-2) throws may be head or tail but
(r-1)st throw must be tail, after which again a head or tail can show up:

HHH------H XXX XX 0r XXX ---oooo- X T HHHmomH X x
7 times (r-2)  (r-1)st
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bt L L L, L 11 17 5] 7

e « Probability=—7+—.—+—.— +-------- AT T AT ~ (T8

VRt Ty 22 27 |77
5 times

15. Anunbiased coin is tossed. If the result is a head, a pair of unbiased dice is rolled and the
number obtained by adding the numbers on the two faces is noted. If the result is a tail, a card

from a well shuffled pack of eleven cards numbered 2, 3, 3,4, ....12 s picked and the
. . o . P
number on the card is noted. The probability that the noted number is either 7 or 8 is ——

then the digit in tens place of P is

Key. 9
Sol. Let E1 = the toss result in a head
E, = the toss result in a tail
A =noted numberis 7 or 8
.. P(A) = P(E1) . P(A/E1) + P(E,) . P(A/E2)
1 11 1 2 193
—X—F—X—=—
2 36 2 11 792
P 193
C 792 792
. P=193.

16. If the number of ways can the letters of the word INSURANCE be arranged,

. [1080)~ e
so that the vowels are never separated is { } then the value of # is

Key. 8

Sol. The word INSURANCE has nine different letters, combining the vowels into one bracket as
(IUAE) and treating them as one letter we have six letters viz.

&l
(IUAE), N, S, R, N, C and these can be arranged among themselves in 2l ways and four

oy . |
vowels within the bracket can be arranged themselves in 4l ways.

I
=E><4!=864D

Required number of words

17. In a class of 10 students, there are 3 girls. If the number of different ways that all the students

(564480}

be arranged in a row such that no two of the three girls are consecutive is n the

1 1
value of k is
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Key. 3

Sol. Number of girls = 3, number of boys = 7. Since there is no restriction on boys, therefore first
7
=7l
of all arrange the 7 boys in B" ?'ways.
BBBBBBB

If the girls are arranged at the places (including the two ends) indicated by crosses, no two of
three girls will be consecutive.

Now there are 8 places for 3 girls

p
3 girls can be arranged in  ~ 3 ways

: 2l
=B 71= ;X 71=336x5040 = 3% {564480)

Required number

18. If the number of 3 digit odd numbers divisible by 3, which can be formed using
2k+5

the digits 3, 4, 5, 6 when repetition of digits within the number is-allowed is
then the value of & is

Key. 3

Sol. Three digits odd numbers using only 3 and only 5 are 2.
Three digit odd numbers using 3, 4 and 5, are 4.
Three digit odd numbers using 4, 5 and 6 are 2.
Three digit odd numbers using two 6 and one 3 are 1.
Three digit odd numbers using two 3 and one 6 are 2.

So, total three digit numbers = 11

19. The number of ways of arranging the letters of the word NALGONDA, such that the letters of the
=

word GOD occur in'that order (G before and O and O before D), is P then 420
Key. 4

:£:’1680
Sol. No. of ways QEE
P4
420
20. = prlfon_ .
1"11’&'3’%’ """ ’ J7=aredivisionsofnumberN 2 (2 l)where 2"=lisa
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N N= 2”-1(2”—1)
Sol. Divisors of are
12,24 2”‘1,2”—1,2[2”—1),22[2”—1) ....... 2”‘1(2” 1)
1+i+i+ +i=1+l+ + ! 1 1
Sttt - s T 2(2”—1) ..... 2”-1(2”—1}

21.
If the number of ordered triplets (x,y,z} such that

L.C.M(x,y] = 3375, L.C.M(y,z] =1125, L.C.M[z,x] = 33?5is equal to i then
k=47 is equal to
Key. 3

_ £33 _ 32
Sol. 33V =5"3F, 1125=5""%
Clearly, F is a factor of X and 3 is factor of atleast one of + &z . This can be done in 5
ways.

Also, 5 is a factor of atleast two of the numbers “***Z which can be done in
3oy x4-2=10
Lok=50

22. If k be the number of 3 digit natural numbers, having sum of their digits atleast 10,

k—35
then the value of B is
Key. 7
Sol.  We have to calculate number of solution of % totc»8. 15059 056,023

atbte+d =9 420

]
Number of solutions is co-efficient of £ in

2 _
= coefficient of £ in {1_;5‘)[1_51'3') (l_z} 4




Mathematics Probability

oAt Bl e
= coefficient of t® in { r'] - Co="C3=165

So, required number of natural numbers 00-165="735
k—35 _

100

23. Eighteen guests have to be seated, half on each side of a long table. Four particular
guests desire to sit on one particular side and three others on other side. If the number

111 (91’
(p){p+1) .

of ways in which the seating arrangements can be made is
1 1
Then the value of ¥ is

Key. 5
Sol. Out of 18 guests half i.e., 9 to be seated on side A and rest 9 on side B.
Now out of 18 guests, 4 particular guess desire to sit on one particular side say side

A and other 3 on other side B. Out of rest 15— 4—3=11 guests
we can select 5 more for side A and rest 6 can be done in

11
| Ql
Cj ways and 9 guests on each side of table can be seated in 7l 9'ways.

11
| 2l
Thus there are total a7 3l arrangements.

24. If the number of arrangements of the letters of the word BANANA in which the

two &' do not appear adjacentlyis 5kthen I’?clequa|5

Key. 8
& ]
S L P
Sol. Required number of ways EE E
25. 'm' menand # women are to be seated in a row so that no two women sit together.
ml{m+l}!><l
- I
If %~ then the number of ways in which they can be seated is [m " +1}'
Then the value of s
Key. 1
1 1 |
Sol. " men can be seated in " ways creating (m+1] for ladies to sit.
11 +1 nH
% ladies out of [m } places (as # *#) can be seated in " ways
I
= mlx P =l bt
. [m+1— 32] I
- Total ways




Mathematics

Probability

26. A seven digit number made up of all distinct digits

possible number of ordered pairs {x,y}l is

Key. 8

Sol. We know that a number is divisible by 3. If sum of its digits is divisible by 3.

B+T7+6+4+2+(x+y) =3k

Hence we must have
2+ x+y=3k
= Aty is multiple of 3

Hence required (x,y} order pairs

={0,3), {0.9}, {1,5), (3.0}, (3.9). (5.1}, (9.0}, [5.3)

27. The number of integral solutions of the equation

xz20,yz=0 andzEDis 11k

where then k=

Key. 6

2x+2y=20-z= x+y=10-2
Sol. 2

10-E (1+P+P2....)2 ~11- 2
Coefficients of £ in p

Patting Z = 0,2,4,6,8,10,12,14,16,15,20

The number of integral solutions = 66

876,42, x5y

2x+2y+z=20

is divisible by 3. The

28. The number of numbers from 1 to 100, which are neither divisible by 3 not by 5 nor by 7 is n.

Then n/9 is.
Key. 5
Sol.  Conceptual

29. There are four balls of different colors and four boxes of colors, same as those of the balls. The

number of ways in which the balls, one each in a box, could be placed

such that a ball does not go to a box of its own color, is

Key. 9

Sol. ‘- Number of ways of putting all the 4 balls into boxes of different colour.

ST UL SR VL ) Y] (LA WL PV ol
121 3 4l 2 5 2 o

30. The dlglt in tenth place Of 1|+ 2|+ 3|+ ...... +49 l =
Key. 1

10
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ol 1H2H3H41=33, 51=120,61=720,71=5040,81=40320 and 9= 326880

The digit in tenth place IH2h- 3 +51=1

Also note that ** | is divisible by 100 for # =10
10141114+ 451

‘is zero.
T4+ 21434 4431,
is 1.

so that the digit in tenth place

There fore The digit in tenth place of

31. In a group of people, if 4 are selected at a random, the probability that any two of the four do
96 F

not have same month of birth is p then 11 s equal to
Key. 5
_Cp 55
Sol.  Required probability AT

32. Two persons X and Y go to a hotel. There are two hotels having three rooms each and one hotel
having four rooms each, The probability that X and Y are in the same hotel having four

o

roomsis 12 then k is ---

33. Two numbers are selected at random from set of the first 100 natural numbers. The probability
120 &

that the product obtained is divisible by 3 is k then 83 s equal to

Key. 1
33(:2+33|C1 E?C1 _&
e, 150

Sol. Required probability

34. If A and B throw a die each. The probability that A s throw is not greater than Bs throw is K/12,
then K=

Key. 7
Sol. If A gets 1, then Bs chances are 1,2,.6 =6
If A gets 2, then Bs chances are 2,3,...=5

&
Similarly soonupto 6 = Z‘

11



Mathematics Probability

21

35. Two squares are chosen at random on a chess board. If the chance that may have a contact at

i
corneris 144 then # should be equal to
Key. 7
Sol.  Total cases of choosing two squares on a chess board = 64x 63
Favourable cases = 4 %1 (corners) +2dx2 + 36x4 =4x 43
_4wd4s T
Required probability ~ £4x63 144
= K= 7
36. 1

The probability that a teacher will give a surprise test in a class is 5 . If a student is absent twice,
ke

the probability that he will miss atleast one test will be 23 then k must be

Key. 9
= 1— I — >
Sol. Required probability 505 Vés
=k=9

37. A box contains 24 balls of which 12 are black and 12 are white. The balls are drawn at random
from the box one at a time with replacement . The probability that a white ball is drawn for the
4™ time on the 7™ draw is K/32 , then K=

Key. 5
Sol. Required probability = Probability of drawing of 3 W & 3 B balls in first 6 draws and a

white ball in 7® draw.
p 1 g

— ==

o7 3y

38. Three tangents are drawn at random to a given circle. The odds against the circle being inscribed
in the triangle formed by them isKto 1, then K =

Key. 2

12
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Mathematics
2 1
PlEY=—=—
Sol (£) 6 3
— 2
PlEY=—
(8)=3

‘- odds against=2:1

39. Two non-negative integers are chosen at random. The probability that the sum of their squares

K e
is divisible by 5 is E then *~ =

Key. 9
Sol.  Let the non-negative integers be *:J: %= Sa+c, y=20+Pyhere
I=ag=40=5<4

N Y
o+ ﬁz is divisible by 5
& 5e((0.0)(12)(2.) (LG DA GAE)

2
Probability:E Lok=3

40. If the integers m and n are chosen at random from {1=2,3 -------- IDD} then the probability
that a number of the form 7® 4+ 7% is divisible by 5 is equal to % .
The numerical value of k is
Key. 4
Sol.  Total ways of choosing mand n is n(5)=100x100
Now, 7' =7 =5k+2, 74 =49 = 5k+4, 7° = 343 =5k +3, 7 = 2301 = 5k +1
The same sequence will repeat for next four powers
70 =242, 7% =5k+4,7 =5k+3,7° = 5k +1
L e 77 are of the type Sk+2
7470 7% are of the type Sk +4
At 7% are of the type Sk+3
& ?4,?3,?12 ....... 7% are of the type Sk+1
There will be only four favourable combinations in which 7™ +7" will be divisible by 5.
T5k+2, 5k+4, 5k+3, 5k+1
T 5k+3, 5k+1, 5k+2, 5k +4
-+ Number of favourable cases is

n{E)=25x 254 25% 25425 25425 x 25=4x 625

13
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n{E)  4x625 1

*- Required probability ~ H(S} - 100x100 4

41. A man parks his car among n cars standing in a row ,his car not being parked at an end, on his
return he finds that exactly m of the n cars are still there, probability that both the cars parked
on two sides of his car ,have left is

(n—wm){n—om—1)
D) e 4423

Key. 3
Sol. Number of ways in which remaining -1 cars can take their places
_ ?E—IC'
(excluding the car of man) — m-1

m—1
No.of ways in which remaining { }cars can take places keeping the two places on two

. . _n—3|::f
sides of his car vacant — w-1

_ o _ (= w) {2 — b — 1)
Prob = n—C,. {H-l]{H—E}

wrl

=4=1
£=2
A+E=73
42. Five horses are in a race. Mr. A selects two of the horses at random and bets on them. If the

F
probability that Mr. A selected the winning horse is E then the value

of Pis
Key. 2
Sol. Out of 5 horses only one is the winning horse. The probability that Mr. A selected the loss
3
horse = —x—
. . o 43 2
‘- The probability that Mr. A selected the winning horse =1— Ei = E

43, You are given a box with 20 cards in it. 10 cards of this have the letter | printed on them. The
other ten have the letter T printed on them. If you pick up 3 cards at random and keep them in
the same order, the probability of making the word IIT is

% . The numerical value of K is

Key. 5
Yo Py Mo 1oxexio 5

x s = =
Ao Bog Bo T 201918 38

Sol.

44. Two squares are chosen at random from small squares (one by one) drawn on a chess board and

14
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the chance that two squares chosen have exactly one corner in

common is —— then &=
144
Key. 7
Sol. Total number of ways to select

_ 64
2 unit squares ~ Cﬂ

No.of ways of selecting squares which have a corner in common = %&

: ity = s _ = k="
- probability _SE 144

45. A die is rolled three times, the probability of getting a large number than the

i
previous number is E then the value of k is

Key. 5
Sol.  Let the second number be x (where 1 =% <%)
Then first number can be chosen in [x— 1} ways and third in (6 - x} ways

5
"~ Favourable cases = Zi{x—l]{ﬁ—x]= 20
¥=

46. From a bag containing 10 distinct balls, 6 balls are drawn simultaneously and
replaced. Then 4 balls are drawn. The probability that exactly 3 balls are common

e
to the drawings is E . Then the numerical value of m is

Key. 8
Sol. Let S be the sample space of the composite experiment of drawing 6 in the first draw and

10 10
then four in second draw then |S| = Cx Cy

mcﬁ XECE ><4C1
“--Required probability = 1 10
e 2l

80x 24 B

T 10%9x8x7 21

47. If two natural numbers x, y are selected at randomly and probability that x? + y2 is multiple of
5isp,then25pis

Ans: 9
Hint:  Total number of ways of end digits of x,y is 100
and favourableis 8 x4 +2x2=36

15
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36 9
So,p= —=—
100 25
CONDITIONAL PROBABILITY
48. Two cards are selected at randomly from a pack of ordinary playing cards. If there found to
be of different colours (Red & Black), then conditional probability that both are face cards is
36 18
(A) = (B) —=
325 169
9
(C) — (D) none of these
169
Key: B

Hint: Let A — they are face cards, B — they are of different colours

P(A/B)= P(AnB) _"C,-2xC, 18
~ P(B)  13x26 169

49. The probability of a bomb hitting a bridge is 2 and two direct hits are
needed to destroy it. The leastnumber of bombs required so that the
probability of the bridge being destroyed is greater than 0.9 is
a) 7 b) 9 c) 8

d) 10

KEY : A

1
HINT. P(X >2)>0.9 X follows B.D with parameter n,p=§

50. A special die is so constructed that the probabilities of throwing 1, 2, 3,4, 5and 6

are (1-k)/6, (1 +2k)/6, (1 —Kk)/6, (1 +k)/6, (1 —2k)/6 and (1 + k)/6 respectively. If two such
dice are thrown and the probability of getting a sum equal to 9 lies in {% é] . Then find the

number of integral solutions of k.

Key. 1
Sol. Let Ey, E5, Es E4, Es and Eg be the events of occurrence of 1, 2, 3, 4, 5 and 6 on the dice
respectively, and let E be the event
1-k 1+2k 1-
(E)=" 5 i P(E)) =T iP(Ey) =
1+k 1-2k 1+k 1 2
P(E,)=—;P(E;)=———; P(E;)=—— and =<P(E)<—

Then, E={(3,6), (6, 3),(4,5), (5, 4)}

Hence, P(E):P(E3E6)+P(E6E3)+P(E4E5)+P(E5E4)
:P(ES)P(E6)+ P(EG)P(E3)+P(E4)P(E5)+P(E5)P(E4)
=2P(E;)P(Eg)+2P(E,)P(Es)

{Since Ej, E,, E3, E4, Es and Eg are independent}

16
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FEyEEEES

Set of integral value of k = {0}
Number of integral solution of k is 1

51. If number of numbers greater than 3000, which can be formed by using the digits 0, 1, 2, 3,

n
4, 5 without repetition, is n then ﬁ is equal to

Key. 6

Sol. No. of 4 digit numbers =3 x5x4 x3 =180
No. of 5 digit numbers =5 x5 x4 x 3 x 2 =600
No. of 6 digit numbers =5 x5 x4 x 3 x 2 =600

n=1380

LI

230

52. Nine hundred distinct n-digit numbers are to be formed using only the 3 digits 2, 5, 7. The
smallest value of n for which this'is possible is

Key. 7

Sol. 3">900=>n2>7

=

53. Out of 5 apples, 10 mangoes and 15 oranges, the number of ways of distributing 15 fruits

n
each to two persons, is.n then Z is equal to

Key. 3
Sol. X1+ X2 + X3 = 15
0<x1<5,0<x,<10,0<x3<15
n = co-efficient of x*>(1 — x®) (1 —x?) (1 —x) (1 —x)3
n =66
n

— =3
22

54. A bag contains 10 different balls. Five balls are drawn simultaneously and then replaced and
then seven balls are drawn. The probability that exactly three balls are common to the two

drawn is p, then the value of 12p is

17
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Key. 5
Sol.  The no. of ways of drawing 7 balls = 10C7
For each set of 7 balls of the second draw, 3 must be common to the set of 5 balls of the
draw, i.e., 2 other balls can be drawn in 3C2 ways thus, for each set of 7 balls of the second
draw, there are 7C3 x3 C2 ways of making the first draw so that there are 3 balls common.
" : , 'C,x’C, 5
Hence, the probability of having three balls in common ——==—.
C, 12
55. In a multiple-choice question, there are five alternative answers, of which one or more than
one are correct. A candidate will get marks on the question if he ticks all the correct
answers. So he decides to tick answers at random, if the least number of chances ,he should
be allowed so that the probability of his getting marks on the question exceeds 1/8 is K, then
K=
(the student always attempt the question)
Key. 4
- 1
Sol. The probability that he get marks = ﬁ
. . 0301 1
The probability that he get marks in second trial is —X—=—
31 30 31
1
The probability that he get marks in third trial is ﬁ
o \ o1
Continuing this process the probability from r trial is — > g
31
=>r>—
8
r=4
56. 3 couples have to be seated around a circle. Let p be the probability that no couple is together
then the value of 30 p is
Key. 8
Sol D= 512 C,(4n.(2YH + C,(3N.(2hH.(2YH -3 C,(2.(2D).(21.(2Y) 120-144+72-16 4
' 51 15
So 30p =8
57. A coinis tossed m + n times ( m > n), the probability of getting m consecutive heads is
+k
W then k=__
Key. 3
Sol. ifm=3,n=2
Coin is tossed 5 times, then 3 consecutive heads can come is 5 cases
N 5 243
Probability = ? = P
58. Three identical dies are rolled, the probability that they will get same number on them. If

K
— then K=
28

18
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Key. 3

Sol. n(S) =56
31
P(E)=—
(B)=%5
59. Two distinct numbers are chosen at random from set {1, 2, ....... 3n}. The probability that
2 2. . pn+qQ _
X" —Y" isdivisible by 3is ————— then p+Q+r =
r(an-1)

Key. 5
Sol. ~ n(s)="C,

Let A, ={3,6,9.......... 3n}
A={L4T... 3n-2}
A, ={5811.... 3n-1}
(X2 - y2) divisible by 3. If both x,y should come from A; or A or A, oroneis
from A and other from A,

n(E)=3'C,+"C,+"C, :g(Sn—S)

P(E)= _on-3_
3(3n-1)
60. 3 numbers are chosen at random without replacement from {1, 2,3....... 14} Let

Let A = { min of chosen number is 5}
B = { max of chosen nois 11 }

P(AUB) = thenk=
Key. 8
°C 9 c 45
So. P(A)=—/—"2=— P(B)=-—"22=—
0 ( ) l4c:3 91 ( ) 14(:3 364
°C 5
P(AnB)=—~t=—
( ) 14C3 364
P(AUB) =2
91
61. There are n lines in a pane, No two of which are parallel and No three of concurrent Let

plane be divided in U, parts then U=
Key. 7
Sol. U,=LU,=2

The n' line will rise to n additional parts when U, parts are already there U, =U_, +n

62. Two natural numbers x, y are selected at random, probability that X2 + y2 is divisible by 5 is

k

— thenk =

25
Key. 9

9
Sol. P(E)=—
(B)=2z

19
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Sample space S = {0,1, 2,3, 4} X {0,1, 2,3, 4}

£={(0,0)(1.2)(21)(13)(31)(2.4)(4.2)(3.4)(43)}

63. In a group of people, if 4 are selected at a random, the probability that the any two of the

9
four do not have same month of birth is p then 1—1p is equal to

Key. 5
12
cC,4 55
Sol. Required probability = —‘Zl_ =—
12 96
64. Two numbers are selected at random from set of the first 100 natural numbers. The
150k
probability that the product obtained is divisible by 3 is k then is equal to
Key. 1
' 5 33 C2 + 33C1 67Cl
Sol. Required probability = 100
CZ
83
150
65. Functions are formed form A={1, 2, 3,} to set B={1, 2, 3, 4, 5} and one function is elected at
random. If P the probability that function satisfying f(i) < f(j) whenever i < j then value of 25
p is equal to
Key. 7
Sol. Total number of function =53 =125
Number of function satisfying f(i) < f(j) if i < j
=5C3+5C2(1+1)+5C1=35
Required babilit 3 {
equired probability = — = —
125 25
66. In a bag there are 15 balls of either red or green colour. Let Gk be the event that it

contains exactly k green balls and its probability is proportional to k?. Now a ball is
drawn at random. Let P(A) be the probability that the ball drawn is green. If P(A) =
p/q in lowest form then

g-pis .
Key. 7
Sol.  P(Gk) oo k? = P(Gk) = Ak?

Z P(G,) =1 (as these are mutually exclusive and exhaustive events)
k=0
n ) 6
=AY K=1=)=
= n(n+1)(2n+1)
kZ.E A n*(n+1)? _3(n+1) .
n 4 2(2n+1)

P(A) = znjp(ek) P(A/GY) = zn:x

Take n = 15.

67.  The probability that a random chosen 3 digit number has exactly 3 factors is %

(where peN) then the value of p is .
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Key. 7
Sol. A number has exactly 3 factors if the number is squares of a prime number. Squares
of 11, 13, 17, 19, 23, 29, 31 are 3—digit numbers

.. required probability = ﬁ

68. Die A has four red and two white faces whereas die B has two red and four white
faces. A coin is flipped once. If it falls a head, the game continues by throwing die A,

if it falls tail then die B is to be used. If the probability that die A used is % when it

Is given that red turns up every time in first n throws, then the value of n is
Key. 5
Sol.  Let R be the event that a red face appears in each of the first n throws.

E: : Die A is used when head has already fallen

E> : Die B is used when tail has already fallen.

- P (RIED) = @j and P(Eij:(%jn

As per the given condition

P(E,)P(R/E,) 32 U@ 32 2 32
P(E,)P(R/E,)+P(E,).P(R/E,) 33 1(2)" 1(1]" 33 2" +1 33
2(3) 23

=n=5.
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Probability
Matrix-Match Type

1. ‘n” whole numbers are randomly chosen and multiplied.
Column - | Column —1I
(a) The probability that the last digit is 1, p. 8" —4"
3,70r9is 10"
(b) The probability that the last digit is 2, g. 5" _4"
4,6,8is 10"
(c) The probability that the last digit is 5 r. 4"
is 10"
(d) | The probability that the last digit is . 10" —8" =5" +4"
zero is 10°
Key. a—>r,b—>p,c—>qg,d—>s
Sol. (a) The required event will occur if last digit in all chosen numbersis 1,5, 7 or 9.

4 n
Required probability = [—j
10

(b) The required probability is equal to.the probability that last digit is 2, 4, 6, 8

P(1,2,3,4,56,7,89)=P(137,9) = 81&4
5'—4"
(c) P(135,7,9)=P(13,7,9)= e
10" —8" —5" +4"
d) P(0,5)-P(5)=(10"-8")-(5"-4") =
(d) P(0.5)-P(5)=(10"8") ~(5"-4") o
2. Match the functions given in Column | with their domain in Column Il A is a set containing

n elements . A subset P of A is chosen at random . The set A is reconstructed by replacing the
elements of the subset P. A subset Q of A is again chosen at random then the probability that

Column | Column II

(A) | PnQ=0d (P) n(3“‘1)

4"
(B) | PMQ isasingleton (Q) (3/4)n
(C) | PN Q contain 2 elements (R) | >

4
(D) |P|=|Q| where |X| = number of | (S) | 3"2(n-1)n
elements in X 2(4")
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Key. A-Q, B-P, C-S, D-R
Sol. If X, €A then x, eP,xieQ
X &P, xigQ
X &p,X%eQ
X €P,x ¢Q
A.PNQ=¢=x¢eP,xeQ
X &P,x ¢Q
X &P, x €Q
n(E)=3", n(S)=4"
B. PnQisasingleton
X €P,x e€Q
n(E)="C,(1)3"*,n(s)=4"
C. PN Q contain 2 elements
n(E)="c,(1)"3"*
b. n(P)=n(Q)= P(E)= "C,"C, +" Cln(nil:r...+“ C.."C,
2'.2
3. There are 10 pairs of shoes in a cup board from which 4 shoes are taken at random.
If P(E) denotes the probability of the event E .
Match the following:
Column 1 Column I
(A) | P (getting no pair) (P) 99
323
(B) | P (getting at least one pair) Q | 96
323
(C) | P (getting exactly two pairs) (R) | 224
323
(D) | P ( getting exactly one pair) (S) 3
323

Key. A-R, B-P, C-S, D-Q
20 18 16 14 224

20'19'18'17 323
B) P ( at least one pair ) = 1—%:2
323 323

Sol. A) P(no pair) =
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10
C) P (exactly two pairs ) = 2002 =i
C, 323
. 224 3 96
D) P ( exactly one pair)=1 - + =
323 323 323
4, Five unbiased cubical dies are rolled simultaneously. Let m and n be the smallest and the

largest number appearing on the upper faces of the dies, then match the probabilities given
in the column Il corresponding to the events given in the column I:

Column | Column Il
(A) m=3 (P 2V
3
(B) n=4 (a)

wlN
(2]

+
7 N\
Wl
Pl
[62]

|
VY
N| -
~—

(C) 2<m<4 (r) 5 5_[%5’
6 3
(D) m=2andn=5 (s) E 5—(1j5
3 2
Key.  (A)-(s)
(B)-(s)
-
(D) -(a)
Sol. The number appearing on upper face of any dice can be 3, 4, 5 or 6 i.e. maximum 4 cases.
4°5-3° (2Y (1Y
PmM=3)=P(m=>3)-P(m=>4)= == —|=
(m=3)=P(m=3)-P(m=4) & (sj (2)
(B) The number appearing on upper face of any dice can be 1, 2, 3, or 4 i.e. maximum 4
cases.
45-3 (2Y (1Y
PN=4)=P(n<4)-P(n<3)= ——=| = | -| =
()()()65(3j(2j

(C) P2 <m<4) =P(m>2) - P(m > 5)

_55_25_ § 5_ l 5
6° |6 3

(D)P(m=2,n=5)=P(2,3,40r5)-P(2,30r4) -P(3,40r5)+P(30r4)
- w_(zfﬁ“ +(1T
6° \3) (2) \3

5. In a single throw with 3 dice, find the chances of throwing

Column | Column Il
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(A) | One-two-three (P) 5
8
(B) | Sum of eleven (Q) 1
2
(C) | Less than eleven ®) E
4
(D) | More than ten (S) 1
8
(T) 1
36
Key. A-T,B-SC-Q,D-Q
Sol. (B) X1+ X2 +x3=11 1<x<6,i=1,2,3
no. of solution = 27
= required probability = 2—7 = l
21 8
(9} X1+ X2+ %3 <10
= X1+X2+x3+t=10
1<x<6,i=1,2,3 t=0
No. of solution = 108.
Required probability = %
6. Find the number of integers between 1 and 1000, both inclusive,
Column | Column Il
(A) | Which are divisible by either of 10, 15 and 25, (P) 54
(B) | Which are divisible by neither 10 nor 15 nor 25 (Q) 48
(C) | Which are divisible by at least two of 10, 15 or 25 (R) 146
(D) | Which are divisible by exactly two of 10, 15 or 25 (S) 352
(T 854
Key. A—-R,B-T;C-P,D-Q
Sol. between 18000

numbers divisible by 10 = n(A) = 100
numbers divisible by 15 = n(B) = 66

numbers divisible by 25 = n(C) =40

n(AMB) = 33, n(AnC) =20 n(BNC) =13 n(AnNBNC) =6
(A) n(AUBUC) = 146

B) n(ANBNC)=1000-n(AuUBUC) =854
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(Q) n(AMB) + n(BNC) + n(ANC) — 2n(ANBNC) = 54
(D) n(ANB) + n(BNC) + n(ANC) — 3(AnBNC) =48

7. List -1 List—1I

A) In the expansion of <2X +47 )n if the ratio of second term

1
to the third is 7 and the sum of the coefficients of second

and third terms is 36, then x value is : P) §

B) Let n be a positive integer. If the coefficients of 2", 3™
and 4" terms in the expansion of (1+ X)n are in AP, then

The value of niis : Q) 7
C) A basket contains 4 oranges, 5 apples and 6 mangoes.
All of them are fruits. The number of ways that a person

-1
can select at least one fruit from the basket is : R) ?
D) If 31C,, =31C,,;, thenrequals: S) 209
Key. A->RB-o>QC—->SD->Q
Sol. Conceptual
8. List—1 List - 1l
A)If (2n+1)P,, :(2n=1)P, =3:5, then n is equal to P) O
B) The position of the term independent of x in the
9
. > 1)
expansionof | X*——| is Q) 4
3X
C) The coefficient of X* in the expansion of
40
(1+ x)41(1—x+x2) is R) 6
D) If nC, =nC;, then nvalue is : S) 7
Key. A->QB—->S,C—>P,D—>S
Sol. Conceptual
9. List — | List - Il
A) The number of arrangements of the letters of the word
‘BANANA’ in which the two N’s do not appear adjacently is : P) 40
B) the number of words that can be formed by using all the
letters of the word IITJEE is : Q) 180
C) The number of divisiors of the number 22.3%5.7% is R) 5

5
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D) If the coefficients of (r —1) th term and (2r + 3)th in the

expansion of (1+ X)15 are equal, then the value of ris : S) 6

Keyy. A->P,B>QC—->QD->R
Sol. Conceptual

10. Match the following :

Column | Column Il
(A) The maximum number of points at which | (p) | 120
5 straight lines intersect is
(B) The number of distinct positive divisors of | (q) | =™ —1
2% 37 53
IS
(Q) How many triangles can be drawn through | (r) SC
5 given points on a circle 2
n
(D) Zni "R (s) 5(33
The value of ™= rl
Key.
Sol.  (A) Two straight lines intersect at only one point. For selecting two out of 5 straight
°C ele
linesis ~<.So maximum number of point of intersection is 2.
4 35 53
(B) The number of distinct positive divisors of =(4+1)GB+1)(3+1)=120

(C) Total number of triangles formed =

ol 1 f _ At
D)= C1+" Gy +TC, =27 -1

11. Match the Following: Let m and n be two positive integers such that Il =11  The
number of ways of

Column | Column Il
(A) Distributing m distinct books among n | (p) 0
children
B Arranging n distinct books at m places ra-1
(B) ging p (a) o (m !)
(Q) Selecting m persons out of n persons so (r)
that two particular persons are not n
selected

(D) Distributing m distinct books among n | (s)
children so that every child get at least G (n !)
one book
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Key.

Sol.

m
(A) Each book can be given in n ways. Since, there are m books, the number of ways is & -

m
(B) We can choose n places out of m in I ways and then can arrange n books at these

(“C.) (a1).

(C) When two particular persons are excluded the number of persons become I* ~ 2,

places in nl ways. Thus, the required number of ways in

Since M= 1 > 1= 2 it is impossible to choose m persons out of 1 =2 |

12. Match the following:

Column | Column lI

(A)

Number of triangle that can be | (p) | 75
made using the vertices of a
polygon of 10 sides as their
vertices and having exactly one
side common with the polygon is

(B)

Number of triangles that can be | (q) | 110
made using the vertices of a
polygon of 10 sides as their
vertices and having exactly 2
sides common with the polygon is

Number of quadrilaterals that can | (r) | 60
be made using the vertices of a
polygon of 10 sides as their
vertices and having exactly 2
sides common with the polygon

Number of quadrilaterals that can | (s) | 10
be made using the vertices of a
polygon of 10 sides as their
vertices had having 3 sides
common with the polygon is

Key.

Sol.

(A) No. of such triangles = 10 6C; = 60

(B) No. of such triangles = 10

(C) Number of such quadrilaterals = 10 °C; + = 75.

(D) Number of such quadrilaterals = 10 (when four consecutive points are taken)

13. Match the following :

COLUMN — | COLUMN — 11
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A) | 7 identical white balls and 3 identical black balls are | P) 5
placed in arow at random.The probability that no two 11
black balls are adjacent is

B) | 4 gentlemen and 4 ladies take seats at random round a | Q)

table. The probability that they are sitting alternately E
is

C) | 10 different books and 2 different pens are given to 3 | R) 7
boys, so that each gets equal number of things. The E
probability that the same boy does not receive both the
pens, is

D) | A fair coin is tossed repeatedly. The probability of | S) 1
getting a result in the fifth toss different from those 35
obtained in the first four tosses is

T) i
16
Key. A-R, B-S, C-P, D-Q
10!
Sol. (@) n(S)= 7@
n(E) =% C ( )(' ) because there are 8 places for 3 black balls.
8!

. (3)(5') @) _ 7.6 7
“PE)="55 " o)) 109 15
(7)(3)

b) n(S)=7', n(E)=(3!)=(4Y)

(® after making 4 gentlemen sit in 3! ways, 4 ladies can sit in 4! ways in
between the gentlemen)

P(E)—(3!)X(4!)— 6 1
7 7x6x5 35

c) n(S)z12 c,x*C,x"'C,
n(E) = n(S)— the number of ways in which one boy gets both the pens.
=n(S)-°C,x®C, x* C, x(3!)
(

_c,XC,x'C,x(3) 5
?c,x*c,x'C, 11
d) Required probability= P(E EEE E)+ P(E EEE E)

- PE)}.PE)+ PE) PE)-

16

~P(E)=1

14. MATCH THE FOLLOWING.

Column-I Column-11
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A) | If the letters of the word SUCCESS are arranged inall | P) | 13
possible ways as in the dictionary then rank of the
word SUCCESS is

B) | A factor ‘P’ of 10000000099 lies between 9000 and | Q) | 19
10,000 then sum of the digits of ‘P’ is

C) | Number of zeroes at the end of 83!is R) | 271

D) | There are 4 identical yellow strips3 identical red strips | S) | 331
and 2 identical Pink strips, the number of flags with

three strips in order can be formed

T) |20

Key. A-S,8-Q,C-Q,D-T
Sol. b) 10000000099 = X°+X—1 where x= 100
X°+x—1 :(x2 —x+1)(x3 + X2 —1)

Since X?> —X+1 is a factor = 9901 is a factor
d) No. of required flags= coeff of

ooy i

=20

15. A man and a women appear in an inter view for two vacancies. Probability man selected

1 1
= Z and that of women selected = 5 Then the probability

Column -1 Column-—11

) 1

(A)  Both will be selected (p) T

12

)

Only one of them selected (a) —

(B) 12
None is selected (r) =

one is selecte r -
(C) 2
(D) At least one get selection (s) 1
S -
3

Key. A-P;B-Q;C-R;D-R
Sol. Conceptual
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1 1
16. Let A and B be two independent events such that P(A) =§ and P(B) =—. Now match

the following.

Column -1 Column-—1I

(A) P(AUB)z 1
(p) —
12
(B) A 1
P =
(AUBJ @3

C
(©) P(_B_j o 2
ANB 3

o

(D) P[%j (s)

Key. A-Q;B-R;C-S;D-R
Sol. Conceptual

17. A bag has 6 red, 4 white, 8 blue balls. If 3 balls are drawn at random then the probability.

Column -1 Column-—1I
All 3 balls are blue (P) 0.466
(A)
Balls drawn are of different
(B) (Q  0.08
colour
Balls drawn are of the same 0.24
(C) colour (R)
; ) 0.068
No write Balliis drawn (S)
(D)
Key. A-S;B-R;C-Q;D-P
Sol. Conceptual
18. List—1 List =11

A) In the expansion of <2X +47 )n if the ratio of second term

1
to the third is ? and the sum of the coefficients of second

1
and third terms is 36, then x value is : P) —

B) Let n be a positive integer. If the coefficients of 2", 3™

and 4™ terms in the expansion of (1+ X)n are in AP, then

10
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The value of nis :
C) A basket contains 4 oranges, 5 apples and 6 mangoes.
All of them are fruits. The number of ways that a person

Q) 7

-1
can select at least one fruit from the basket is : R) ?
D) If 31C,, =31C,,;, thenrequals: S) 209
Keyy A->RB-o>QC—>SD->Q
Sol. Conceptual
19. List — | List - Il
A)If (2n+1)P,_, :(2n—1)P, =3:5, then n is equal to P) O
B) The position of the term independent of x in the
9
. » 1)
expansionof | X —— | is Q) 4
3X
C) The coefficient of X in the expansion of
40
(1+ x)41(1—x+x2) is : R) 6
D) If nC, =nC;, then nvalue is : S) 7
Key. A->QB—->S;C>P;D—>S
Sol. Conceptual
20. List — | List - Il
A) The number of arrangements of the letters of the word
‘BANANA’ in which the two N’s do not appear adjacently is : P) 40
B) the number of words that can be formed by using all the
letters of the word IITJEE is : Q) 180
C) The number of divisiors of the number 22.3%5.7% is R) 5
D) If the coefficients of (r —1) th term and (2r + 3)th in the
expansion of (1+ X)15 are equal, then the value of ris : S) 6
Key. A->P,B->QC—->QD—>R
Sol. Conceptual
21. Match the following:
Column -| Column -lI
(A) Number of integral solutions of | (p) | 132

z+y+z=lzzd vz zr=-4
is

11
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(B)

)

Greatest term in the expansions of | (q) | 99

(€)

If »A0 5re in H.P

aa.
then value of i is

i=1 848419

(r) [ 105

(D)

same straight line then the

number of triangle formed is

If 8 points out of 11 points are in | (s) | 109

Key.

Sol.

(A) 7(r); (B) 7 (p); (C) 7 (r); (D) —7(s)

A) z+d=t,

y+4=t,
z+4=t,
t+ty +t; =13

] 13+3_1C
No. of solutions 31
= Yo, =105

13 L

|':n+1:l|x| ﬁ
= =13[0.44)= 5382
fe[+1 A2 +1 (0.44)
B) V2

|T’5| is greatest
4 1 ( 1 J

i =132
32 L3P

cer L2 L up

C) @) dy dy Ay

11 C3 8 Cg

D) No. of triangles

22. Match the following

Column | Column Il
(A) | The number of permutations of the letters of the | (p) | 16%1%4
word HINDUSTAN such that neither the pattern
HIN nor DUS nor TAN appears, are
(B) | Taking all the letters of the word (q) | .91
MATHEMATICS how many words can be formed il

in which either M or T are together?

12
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(C) | The number of ways in which we can choose 2 | (r) 1””{;2 _5"3'(:*2

distinct integers from 1 to 100 such that

difference between them is at most 10 is
(D) | The total number of eight-digit numbers, the | (s) | 45.10%

sum of whose digits is odd, is

Key.

Sol.

(A) 7 (p); (B) ~7(a); (C) —7(r); (D) —*(s)

1
Tl
(A) Total number of permutations
Number of those containing HIN — 7
71
. T2l
Number of those containing DUS
Number of those containing TAN — 7l
Number of those containing HIN and DUS ~ !
Number of those containing HIN and TAN — 3!
=4l

Number of those containing TAN and DUS

Number of those containing HIN, DUS and TAN. — 31

=9;:—(? I+?I+%]+3x5!—3!= 169154

Required number

(B)M2,T2,A2,H1,E1,11,C1,S1

(Number of words in which both M are together) + (Number of words in which both T are

together).

—(Number of words in which both T and both M are together) = required number of words
~ 1 4 0 81 5814581-31 531

Required number of words zlal alal 2l 2! 2!

(C) Let the chosen integers be *1 and x,

Let there be &' integer before = C integer between x1and and 'C'integer after *2

Latb+c=98 \Where 22 Obzl10,c=0

Now if we consider the choices where difference is at least 11, then the number of solutions
88+3—1c :90 C

. 3-1 2
is

IUDC a0 o
: . . . . o o
-~ Number of ways in which b is less than 10 is

(D) The numbers will vary from 10000000 to 99999999. If sum of digits of a particular
number is even, then the sum of digits of its next consecutive number will be odd.

As sum of digits of first number is odd and sum of digits of last number is even.

So number of numbers with sum of digits as odd

_ total number of 8 — digitnumbers 20000000
2

_45x%10%

13
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23. Two dice are thrown. Let A be the event that sum of the points on the two dice is
odd and B be the event that atleast one 3 is there, then match the following

Column | Column Il
(A) | P(aLE) () | 12
36
B) | PlanB) @] 6
26
© | p(4nE) 0| 23
36
() | p(5) (s) | 11
36

Key.  (A) 72(r); (B) 7 (a); (C) 7 (p); (D) —7(s)

18
P(.?L:I=—
Sol. (i) 36
V11
PERI=1-|2| ==
®) [5] 36
P(4nB)=2
36

P(ﬁqu:Eq_H_i:%
36 36 36 38

24, Match the following

Column | Column Il

(a) | Out of four faulty machines, exactly two are faulty, they are tested | (p) | 1/ 2
one by one in a random order till both faulty machines are
identified then the probability that only two test are needed.

(b) | A die with 6 faces marked 1,1,4,3,3,3, is tossed twice. Find the | (q) | 1/4
probability of getting sum 4.

1/3
N [al’b]"cl) ’I:ag’bg‘cjj and [az’bl%) are direction ratios of three "

perpendicular lines and direction ratio of line equally inclined to

them is given by klayta +a) k(b +b +b,) k(e +o; +25)

Then s given by

(d) | If three points are lying in a plane what is the probability that a [ (s) | 1/ &
triangle will be formed by joining them.

Key. (@) (); (b) (); (c) (p.q.r,s); (d) (p)
Sol. (A) P(two faulty identified) + p(two correct identified)

14
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A 12 21 1
()2
C, 4.3 4'3) 3

(B) H[S)=6K6=36

12 1
#(E)=12 o= 36 3
(C) k may be any real constant D) * (E)=1n(5)=2
25. Match the following:
Column - Column -l

(A) The number of arrangements of the letters | (p) | 40
of the word BANANA in which the two Ns
do not appear adjacently is

(B) The number of words that can be formed | (q) | 180
by using all the letters of the word IITJEE is

(C) The number of divisors of the number | (r) | 209
22357

(D) A basket contains 4 oranges, 5 applesand 6 | (s) | 6
mangoes. All of them are fruits. The
number of ways that a person can select
atleast one fruit from the basket is

Key. (A) ~7(p); (B) ~*(a); () —7(a); (D) —7(r)
Sol.  Conceptual

26. Match the following:

Column -1 Column -lI

(A) The total number of selections containing | (p) | Greater than 50
one or more fruits which can be made from
3 bananas, 4 apples and 2 oranges is

(B) If 7 points out of 12 distinct points are | (q) | Greater than 100
collinear and no three of remaining points
are collinear then the number of triangles
formed is

(C) The number of ways of selecting 10 balls | (r) | Greater than 150
from unlimited number of Red, Black, White
and Green balls is

(D) The total number of divisors of 38808 is (s) | Greater than 200
Key. (A) —(p); (B) ~*(p, q,r); (C) —*(p,a,r,5s); (D) —(p)
Sol. Conceptual

15
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27. Match the following:

Column - Column -ll

(A) The number of ways in which 12 Red balls, | (p) | 125
12 Black balls, 12 White balls can be given
to 2 children so that each gets 18 is
(Assume that balls of same colour are
identical)

(B) The number of ways of forming two teams | (q) | 127
from 5 boys and 5 girls so that each team
has 5 children and in each team there are
children of different genders is

(@] Six bundles of books are to be kept in 6 | (r) | 135
distinct boxes one in each box. If two of the
boxes are too small for three of the
bundles, the number of ways of keeping the
bundles in the boxes is

(D) A bag contain 30 balls of 5 different colours, | (s) | 144
the number of balls of each colour being
same. The balls are numbered from 1 to 6
in each colour. The number of ways of
drawing two balls from the bag such that
the balls are of the same colour or of the
same number is

Key. (A) ~(a); (B) —(p); (C) = (s); (B) —7(r)
Sol.  Conceptual

28. Match the following:

In a tournament, there are sixteen players S and divided into eight pairs at random.
From each game a winner is decided on the basis of a game played between the two players of the
pair. Assuming that all the players are of equal strength

Column —I Column -lI

A
(A) The Probability that & is one of )| B

the winners 15
(B) The Probability that exactly one (@) [ 1

of 3 or 2 is a winner 2
C
© The probability that Both Sland (r) ;—D

2 are among eight winners

16
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D
(0) The probability that none of S (s)

8

and "2 is among eight winners

(t) | 23
30
Key. (A) —*(q,s); (B) —7(p); (C) —*(r); (D) —2(r)
Sol. give one victory to S; then, remaining 7 wins are to be given to any of 15 players.
_o6 1
= F5, is the winner) ’ Gy 2

16 s
Now P( S (not both)are winner) Cs 15
_ 14C.5 _ ?

5 P, 30

Finally P(both ar S are winners)

29. Match the following

Four digit numbers without repetition are formed using the digits 1, 2, 3, 4, 5, 6, 7, 8. One of these
numbers so formed is picked up at random. The probability that the selected number is

Column | Column i
A ]
(A divisible by 2 is (P) —
]
B 1
(B) divisible by 4 is (a) —
H
C r 2
(©) divisible by 5 is 0 —
3
(D) . o . (s) |1
neither divisible by 5 nor by 4 is 5
(t) 1
4
Key.  (A) 7 (s); (B) ~7(t); (C) ~*(a); (D) 7 (p)
Sol.  Conceptual
30. Match the following: One word is chosen at random from all the words that can be formed

(with or without meaning) by arranging all the letters of the word INTERMEDIATE. Then the
probability that in the word

Column - Column -II
.y : : 1
(A) | vowels occupy the position of vowels in the given word (p) ﬁ

17
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(B) | all the vowels retain their respective positions in the given (a) 1
word is 55440
1
(C) | the vowels are together and the consonants are together is (r) E
) . . 1
(D) | the first letter is M is (s) | —
2hd
(t) 1
G2d
Key. (A) —7(t); (B) —*(a); (C) —*(p); (D) 7 (r)
Sol.  Conceptual
31.

Ais a set containing n elements. A subset P of A is chosen at random. The set A is reconstructed by
replacing the elements of the subset P. A subset Q of A is again chosen at random. The probability

that where |}f| =number of elements in X

Column - Column -l
n-1
(A) PrQ=¢ (p) H(B )
A"
3 n
(B) PAQ is a singleton (a) (Z]
EJ‘JC
(C) FQ contains 2 elements (r) e -
- e [?3 {?3 - 1]}
o) | IPI=le] (s) 2(4")

Key.  (A) ~(a); (B) 77 (p); (C) —7(s); (D) ~*(r)

Sol. 4
n—1
PP~ hasone Eler’nentjzm3
3?1—2
P{PQ has two elements) = o 7
2 2 2
A I T I 2n e
Pl - AL T

18
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32.

Key.

Sol.

33.

Key.

Sol.

34,

Key.

Sol.

One word is chosen at random from all the words that can be formed (with or without
meaning) by arranging all the letters of the word INTERMEDIATE. Then the probability that in
the word

Column -1
Column—1I

a) Relative positions of vowels and consonants in the given word remain unaltered is p)
1/462

b) Each vowel retains its original position in the given word is q)
1/55440

c) The vowels are together and the consonants are together is r)
1/12

d) The first letter is M is s) 1/924
a)s; b)g;c)p;d)r

Conceptual

Four digit numbers without repetition are formed using the digits 1, 2, 3, 4, 5, 6, 7, 8. One of
these numbers so formed is picked up at random. The probability that the selected number is

Column —1 Column—1i
a) divisible by 2 is p) 5/8

b) divisible by 4 is q) 1/8

c) divisible by 5 is r) 1/4

d) neither divisible by 5 nor by 4 is s)1/2

a)s; b)r;c)q;d)p

Conceptual

A straight line with negative slope passes through the point (8, 1) and cuts the coordinate axes
at A, B. O is the origin

Column—=1 Column—1lI
a) The minimum area of AAOB is p) 26
b) The minimum length of AB is q) 5\/5
¢) The minimum value of OA+OB is r) 9+4\/§
d) The minimum perimeter of AAOB is s) 16

a)s;b)g;c)r; d)p
OA+OB=9+8tan¢9+cot0,0<0<%

AB =8sec @+ cosecd
Area of AAOB =8+ % (cot@+64tan )

Perimeter of AAOB =9+ 8(tan 8+ sec 8) + (cot & + cosecd)

19
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35.

Key.

Sol.

36.

Key.

‘n” whole numbers are randomly chosen and multiplied, then probability that

Column-I Column-li
n _4n
a) The last digit is 1,3,7 or 9 p) 8 -
10
5ﬂ _4n
b) The last digit is 2,4,6,8 q) -
c) The last digit is 5 r) al
10"
1 n _ n _ n +4n
d) The last digit is zero s) 0" -8 -5

10"
a)r;b)p;c)qg;d)s

(a)The required event will occur if last digit in all the chosen numbersis 1,3,7 or 9
4 n

.. Required Probability =| —
10

(b) Required Probability = P ( that the last digitis 1,2,3,4,6,7,8,9) — P(that last digit is 1,3,7,9)

_8”_4['1
10"
5n_4n
P(1,3,5,7,9)-P(1,3,7,9) = =
(c) P( )-P( ) 10"
(10" —8")—(5"-4")
d) P (0,5) - P(5) = =
(d) P(0,5) - P(5) 10"
1 1 1
Let A and B be events P(A):E’P(B):Z and P(Au B)ZE.
Column-I Column-II
BC 1
Pl = -
a) (ACJ p) 4
B 3
b) P| — —
) (ch a) 2
c) P(A°/B°) r)l
3
2
d) P(B/A) s) 5

a)qg;b)p;c)s;d)p
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Sol.

37.

Key.

Sol.

AC
c\ P(AB
c) P[A—CJ= ( — )=g
P(B) 3
d) P(Ej= P(AB) =£
A P(A) 4
Column-| Column-lI

a) A box contain 6 balls of unknown colours.3 balls
are drawn and they are found to the white.
Then the probability that all the 6 balls are white is p) 31/42

b) If a4 digit number is formed at random using 0,1,2,3,4,5
Then the probability that it is divisible by 6 is. q) 4/7

c) A purse contains 4 one rupee coins and 6 ten paise coins
6 ten paise coins. If 5 coins are selected at random, then the
Probability that the sum on the exceed Rs. 2.25 is r)1/3

d) Four digit numbers are formed with 1,2,3,4,5,6 with repetition
Then the probability that they are divisible by 3 is s) 13/75

a)qg;b)s;c)p;d)r
6C3 _ﬂ
’C,+'C,+°C,+°C, 7

(a) Required Probability =
(b) Using 1,2,4,5=3I2
Using 0,3,4,5=3+ (3!—2!) =10
Using 0,2,3,4 =31 2(3!— 2!) =14
Using 0,1,3,5=3! =6
Using 0,1,2,3=3 (3!— 2!) =10
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P ( E) = % = 13
P-—"F 75
(c)
Rupee (4) Paise (6)
2 3
3 2
4 1
4~ 6 4 6 4 6
C,’C,+"C,’C,+"C,.°C
Required Probability = ——2——2——3 4t 7
C,
(d) n(E):6><6><6><2
n(s):6><6><6x6
1
P(E)==
(E)=3
38. Column | Column 11
(A) | If 3identical dice are rolled once the probability that the 3 (9)] 1
numbers on them are different 6
(B) | The probability of selecting a divisor of the form 4n+ 2, n = () 5
0,1,2...... of the integer 720 if a divisor is selected at random 14
is
© If 3 numbers are selected from the set of first 10 natural n 7
numbers the probability that they form an A.P. is 15
(D) | The probability of selecting 3 men out of 10 men sitting in a (s) 1
row so that no two of them are from adjacent seats is 5
(t 2
5}

Key. A-q;B-s;C-p;D-r
Sol.  Conceptual

39.  LetAand B be two events such that P(A) = 0.4 and P(AUB)=0.7 then
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Column 1 Column Il
(A) | If Aand B are disjoint then P(B) = (p) | 0.5
(B) If A'is a subset of B then P(B) = (@) | 0.7
© P(Kmﬁ) = () |03
(D) | 1f A and B are disjoint then P(ﬂm B)= (s) | 0.2
t |01
Key. A-r;B-q;C-r;D-r
Sol.  Conceptual
40. There are 2 Indian couples, 2 American couples and one unmarried person
Column-I Column-ll
a) The total number of ways in which they can sit in
a row such that an Indian wife and American wife are always
on either side of the unmarried person, is p) 22680
b) The total numbers of ways in which they can sit in row such
that an unmarried person always occupy the middle position
is q) 5760
¢) The total number of ways in which they can sit round a circular
table such that an Indian wife and an American wife are always
on either side of the unmarried person, is r) 40320
d) If all the nine persons are to be interviewed one by one then
the total number of ways of arranging their interviews such that
no wife gives interview before her husband, is s) 24320
Key. a)r;b)r;c)qg;d)p
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, . . . .2 2 .
Sol. a) one Indian wife and one American wife can be selected in C1 X Cl ways and keeping an
unmarried person in between these two wives the total number of linear arrangements are

2C,x* C, x|Tx|2=40320
b) Required number of ways |8 = 40320
c) Required number of ways |(7—1)x[2x* C, x* C, =5760

d) Number of ways in which interviews can be arranged =9x° C, x° C, x* C, x* C, = 22680
41. Column-I Column-li

a) The number of positive unequal integral solutions
of the equation X+ y+z+t=20 p) 504

b) The number of zeros at the end of @ is q) 36

c) Number of congruent triangles that can be formed
using the vertices of a regular polygon of 72 vertices
such that the number of vertices of the polygon between
any two consecutive vertices of triangle must be same, is r) 24

d) The number of ways in which the letters of the word “ SUNDAY”
be arranged so that they neither begin with s nor end with Y, is s) 552

Key. a)s;b)r;c)r;d)p

Sol. a)We can assume that X< Yy < Z <t without loss of genterality. Now put
X\ =X, X, =Y—=X,X%,=2-—Y and X, =t—2,Then X, X,, X;, X, =1 and the given equation
becomes 4X, +3X, +2X; + X, = 20.The number of positive integer solutions of this equation

=552
b) [100 =2 x3° x5 x 7% x....
c) E= 24

3

d) 61-2(5!)+41=504

42, Match the following

Column-I Column-I|
n
a) The number of ways of answering one or more of n different questions is p) > L
r
b) The number of ways of answering one or more of n different questions q) 2"

when each question has an alternative is
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n
r

¢) The number of circular permutations of n different things taken r at atimeis r)

d) The number of circular permutations of n different things taken r at atime, s) 3"-1
given that an anticlockwise and a clockwise arrangement in the same order

are considered to be equivalent is t) 2" -1
Key. a-t, b-s, c-r,d-p
Sol. Conceptual
43, Match the following
Given a convex octagon. The no. of triangles that can be formed having

Column-I Column-II
a) one side common with the octagon p) 16
b) two sides common with the octagon q)7
c) no side common with the octagon r)32
d) the number of diagonals of the octagon s) 20
t)8

Key. a-r, b-t, c-p, d-s
Sol. Conceptual

Match the following

44.  One word is chosen at random from all the words that can be formed (with or without meaning)
by arranging all the letters of the word INTERMEDIATE. Then the probability that in the word

Column —1 Column — 11
a) vowels occupy the position of vowels:in

the given word p) 1/462
b) all the vowels retain their respective

positions in the given word is q) 1/55440
c) the vowels are together and the

consonants are together is r) 1/12
d) the first letter is M is s) 1/984

t) 1/924

Key. a)t;b)g;c)p; d)r
Sol. Conceptual

45.  Four digit numbers without repetition are formed using the digits 1, 2, 3, 4, 5, 6, 7, 8. One of
these numbers so formed is picked up at random. The probability that the selected number is

Column — 1 Column — 11
a) divisible by 2 is p) 5/8
b) divisible by 4 is q) 1/8
c) divisible by 5 is r) 2/3
d) neither divisible by 5 nor by 4 is s) 1/2
t) 1/4

Key. a)s;b)t;c)qg;d)p
Sol. Conceptual

46. Match the following:

Column -I Column -l
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(A) An urn contains five balls, two balls are drawn and are (p) 2 K 3
found to be white. If probability of all the balls in urn are g <K< Z
white is 'k', then
(B) Out of 15 consecutive integers three are selected at () 1 K 1
random, then the probability of the sum is divisible by 3 6 3
is 'k', then
(Q) If 3 cards are placed at random and independently in 4 () 2 K
boxes lying in a straight line. Then the probability of the § <k<1
cards going into 3 adjacent boxes so that each box
contain one card, is 'k', then
(D) A box contains 4 balls which are either red or black, 2 (s) 1 K 2
balls are drawn and found to be red if these are 7 <K< 5
replaced, then the probability that next draw will result
inared ballis 'k, then
t) 1 1
) —<k<=
6 2

Key.

Sol.

A™7p,s;B s, t;C g, s, t; D —r

Ay eg A i=1234

A
that two white balls is drawn we have to find

2,54

Applying, Bayes theorem

)1 1 1 3 1 €& 1. 5

1><1
4 il

—H— =X —F=x—+—x]
4 10 4 10 4 10 4
B)mn+3 ...... mtlZ
o
at+ 2, n+14
k] 3
B 3x7C5 457 31
=T 15~ o1
Required probability Cs 71
B 3!{2} 3

C) Required probability ~ #x4x4 16

D) For the balls in box there are three possibility
i) All the 4 balls are red

ii) 3 of the 4 balls are red

iii) 2 of the 4 balls are red

Let these represented by 5. 8 and o= respectively.

Assuming that .2, and E3 are given to be equally likely

} be the event that urn contains ™~* "or

SW balls and & the event
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P(8)=P(8,)- P(B)=>

Let <l be the event two balls drawn are red
4 3 2
P[iJ: fz _q P{iJ: 4‘?2 _1 P{iJ: 4‘?2 _1
E'q Cz 52 Cz 2 and E3 Uz &

3 Al 1 11 11 5
P[ﬂ}:ZP{E!-}.P[— = XX o=

i=1 E:’
lxl lxl lxl
A 3 2 plE2)3 2 3 B3 6 1
F = == F = = F = =
A ER A 210 A ER
Thus, g g and 9
B E
N AT A Ay AP i
ow, denote the events by respectively, then
3 3 1
P{ﬂ}=—=P(FE]=—=P[F3}=_
we have 5 10 10

Let & is the event that next draw is red ball.

A BV (B3 oB).2
5 A, 4 Ia 4

P{B]:EXHEXEJFLXE:g

5 10 4 10 4

47. We are given M urns, numbered 1 to M and n balls (n<M) and P(A) denote the probability

that each of the urns numbered 1 to n, will contain exactly one ball.

Column | Column 11

(A) If the balls are different and any (p) 1
number of balls can go to any urn then MC
P(A)=___ "

(B) If the balls are identical and any (q) 1
number of balls can go to any urn then (M+n1) ~

4 M-1

P(A)=___

(C) If the balls are identical but at most (r) n!
one ball can be put in any box, then Mc
P(A)=__ "

(D) If the balls are different and at most (s) n!
one ball can be put in any box, then M"
P(A)=__

Key: (a—s,b—q,c—p,d—p)

n!

Hint: a) n(s)=m" n(A)=n!=P(A)= i

27



Mathematics

Probability

48.

Key:
Hint:

b)n(s)="" C,_, n(A)=1=P(A)=
o n(s)="C, n(A)=1=P(A) =

d) n(s)="C, n! n(A)=n!=P(A)=

1
MC

n

MC

n

Match the following

Column-I Column-II

(A) | There are two balls in an urn. Each ball is equally likely to | (p) | 1
be black or white. A white ball is now put in the urn. What 2
is the chance of drawing a white ball now

(B) | From a group of 10 persons consisting of 5 lawyers, 3 (q) | 1
doctors and 2 engineers, four persons are selected at 10
random. The probability that the selection contains at least
one person of each category is

(C) | If number of ways of distributing 5 identical books among 3 | (r) | 2

: n 1 3
persons is n then ——==
3B 2

(D) | Eccentricity of the conic represented by complex equation | (S) | 8

|z-3+|z+3[=9 is 13

A->rB->p;,C—o>qg,D-or

(A) There can be three possibility in the urn

(i) W, W corresponding probability =

(ii) B, W corresponding probability =

(iii) B, B corresponding probability =

e Ll YN NG N

1 .12 11 2

P(W):Zx1+—x—+—x—:—

2 3 4 3 3

(B) n(S)="C, =210
n(E)=105

(C) Let ith person gets x; books

=X, +X,+X;=5

No. of ways = >*"'C, , ='C, =21
211 1

=>——-=—
3% 2 10

(D) PS+PS' =9=2a
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SS'=6=2ac
Se=2-2
9 3
49, ‘n” whole numbers are randomly chosen and multiplied, then probability that
Column | Column Il
(A) The last digitis 1,3, 7 or9 (P) g —g"
10"
(B) The last digit 2, 4, 6, 8 (@) 5"_4"
10"
(C) The last digit is 5 (r) 4"
10"
(D) The last digit is zero (s) 10" =8"-5"4+4"

10"

Key: (A_r)l (B_p)l (C_q)l (D_S)
Hint  (A) (a—r) The required event will occur if last digit.in all the chosen numbersis 1, 3, 7 or 9.

4 n
. Req. probability=| — | .
ooy~ £)

(B) required probability = P (that the last digit is (2, 4, 6, 8) = P(That the last digitis 1, 2, 3, 4,
8n _4n

6, 7, 8, 9) —P (that the last digitis 1,3,7,9) = 0

(C)P(1,3,5,7,9)-P(1,3,7,9)
~ 5" —4"
T
(D) required prob=P(0, 5) — P(5)
_ (10" —-8")=(5" —-4")
) 10"
10" —8" -5" +4"
10" '

50. Match the following.

Column | Column II

(A) | If the total number of points of | (P) | 18
intersection of the diagonals inside the
convex polygon of n sides is 210 then n =

(B) | A convex polygon have equal number of (Q |16
sides and diagonals then the number of
sides is

(C) | A regular convex polygon with an even | (R) | 10
number of sides is inscribed in a circle. If

29



Mathematics Probability

126 diagonals of the polygon do not passes
through the centre of the circle in which it
is inscribed, then the number of sides of
the polygon is

(D) | If nlines (no two lines are parallel and no | (S) | 5
three lines are concurrent ) drawn in a
plane divide the plane into 172 regions
thenn =

Key. A-R,B-S,C—P,D-P
Sol. (A) "C,=210="C,=n=10

n(n—3)
(B) n=——-<*=n=5
2
#
(Q) If polygon has n sides (even) then 2 of its diagonals will passes through the centre

of the circle in which it inscribed

%
LH.—n——=126&
& 2

(D) 14> n=172=> n=171=>n=18

51. ‘n” whole numbers are randomly chosen and multiplied.
Column - | Column—1I
(a) The probability that the last digit is 1, p. g" 4"
3,7o0r9is 10"
(b) | The probability that the last digit is 2, g. 5" 4"
4,6,8is 10"
(c) The probability that the last digit is 5 r. 4"
s 10°
(d) | The probability that the last digit is . 10" —8"—5"+4"
Zerois 10"
Key. ~a—>r,b—>p,c—>q,d—>s
Sol. (a) The required event will occur if last digit in all chosen numbersis 1,5, 7 or 9.

4 n
Required probability = | —
q p y (lOJ

(b) The required probability is equal to the probability that last digit is 2, 4, 6, 8

P(1234,56,7,89)=P(13,7,9)= 818”4
5" -4
(© P(L357.9)=P(137.9)=—
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(d) P(0,5)-P(5)=(10"-8")-(5"-4")

10" —8"—5" +4"

10"

52. A box contains 10 chits numbered 1 to 10. Chits are drawn one by one with replacement. If m
and n are the least and greatest numbers drawn, then match list | with the corresponding

probability in list I

Column | Column Il
(A) | m=4;n<8 (P) %
® | meainz7 @ | 35
(C) | m=5;n=>8 (R) %
(D) | m<4;n<7 (S) %

Key. A-Q;B-S;C-R;D-P

4

- 5 1

Sol. A)m >4,n<8; probability:| — | =—
ol A) P Y (10) 16

B)m < 4,n >7; probability:

6" (3
C)m=>5,n28; probability:(—] —(_] =

D)m <4,n <7; probability:

Match the following

53. One word is chosen at random from all the words that can be formed (with or without
meaning) by arranging all the letters of the word INTERMEDIATE. Then the

probability that in the word

Column — |

a) vowels occupy the position of vowels in

the given word

b) all the vowels retain their respective
positions in the given word is

c) the vowels are together and the
consonants are together is

Column — 11

p) 1/462

q) 1/55440

r 1/12
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d) the first letter is M is

Key. a)t;b)g;c)p;d)r

Sol.

54.

Key.

Sol.

55.

Key.

Sol.

Conceptual

5) 1/984
t) 1/924

Three distinct numbers a, b, c are chosen at random from the numbers 1, 2, .... 100. The

probability that

A)a, b,carein AP

B)a, b,carein G.P

111 .
C)—,—,— areinG.P
abec

D) a+b+c is divisible by 2

A— q,B— p, C—p, D>s

n(s)="C,

a)2b=a+c=even

—> a,Care both even or odd

n(E) =% C, +%0 C, =50x49

b) Takingr=2, 3, .......10,

a, b, ccan be in GP in 53 way
111

q) —

c) —,— areinGP=a, b, carein GP

a'b'c
d) P(a+ b +cis even)
=1-P(a+b+codd)

_ 1_[ soC3 450 C, _50 CZJ
100~
3

p)

53
161700

In a single throw with 3 dice, find the chances of throwing

Column | Column Il
(A) | One-two-three (P) 5
8
(B) | Sum of eleven (Q) 1
2
(C) | Less than eleven 1
(R) -
4
(D) | More than ten (S) 1
8
M| 1
36

A-T,B-S5,C-Q,D-Q
(B) X1+ X2 +x3=11
no. of solution = 27

1<x<6,i=1,2,3
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1
= required probability = —— = —
216 8
X1+ X2 +x3<10
= X1+X2+X3+t:10
1<x<6,i=1,2,3 t>0

No. of solution = 108.

1
Required probability = E

56. Find the number of integers between 1 and 1000, both inclusive,
Column | Column i
(A) | Which are divisible by either of 10, 15 and 25, (P) 54
(B) | Which are divisible by neither 10 nor 15 nor 25 (Q) 48
(C) | Which are divisible by at least two of 10, 15 or 25 (R) 146
(D) | Which are divisible by exactly two of 10, 15 or 25 (S) 352
(T) 854
Key. A-R,B-T,C-P,D-Q
Sol. between 18000
numbers divisible by 10 = n(A) = 100
numbers divisible by 15 = n(B) = 66
numbers divisible by 25 = n(C) =40
n(AMB) = 33, n(ANC) = 20 n(BNC) = 13n(ANBNC) = 6
(A) n(AUBUC) = 146
B) n(ANBNC)=1000—n(AUBuUC) =854
(C) n(AnB) + n(BNC) + n(ANC) = 2n(AnBNC) = 54
(D) n(AMB) + n(BNC) + n(ANC) — 3(AnBNC) = 48
57. Five unbiased cubical dies are rolled simultaneously. Let m and n be the smallest and
the largest number appearing on the upper faces of the dice, then match the
probabilities given in the column Il corresponding to the events given in the column I:
Column | Column 1l
(A) m=3 P (2
3
(B) n=4 @ 2y 1)5 (1)4
J— + J— —_] —
3 3 2
(C) 2<m<4 (r) 5 5 1 5
6) 5]
(D) m=2andn=5 (s) 2\° 1)®
3) Ej
Key. (A-s), (B-s), (C-r), (D—q)
Sol.  The number appearing on upper face of any dice can be 3, 4, 5 or 6 i.e. maximum 4
cases.
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P(M=3)=P(M=3)-P(m=4)= 456‘535 =(§j —(%j

(B) The number appearing on upper face of any dice canbe 1, 2, 3, or 4 i.e.
maximum 4 cases.

P(n=4)=P(n<4)-P(n<3)= 456_535 :(%) —(%J

(C)P(2<m<4)=P(m>2)-P(m>5)

-SLEG6)
6 |6 3

(D)P(m=2,n=5)=P(2,3,40r5)-P(2,30r4) -P(3,40r5) +P(30r4)

_ &2 (2) (1) (1Y
6° 3 2 3
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