


EXERCISES 28(a)

1.

7.

How many different arrangements can be made by taking 3 of the letters of the word
Sunday? .

. In how many ways can 5 boys be arranged in a row?

In how many ways can a first, second and third prize be awarded in a class of 8
students?

How many 5-digit numbers can be formed from the digits 2, 3, 5, 6, 8, 9 if no digit
can be used more than once.in a number" How many even numbers can be formed?,.

Find the value of (i) 5Py, (ii) 2P, (iii) P;.

. Find the value of (i) 6!, (ii) g—

In how many ways can 4 consonants and 3 vowels be arranged in a row (a) so that the
3 vowels are always togetm that the fitst and the last places are occupied by
consonants"

. in how many ways can four girls and three boys be arranged in a row so that (a) the

boys are always together, (b) the men and boys occupy alternate places?

In how many ways can 6 people be seated in a motor car if only 2 can occupy the

. driver’s position?

10.
11.
12.
13.
14,
15.

16.

17.
18.

19,

20,

In how many ways can 6 people be arranged in a circle if 2 partlcular people are
always (a) together, (b) separated?

Father, mother and 6 children stand in a ring. In how many ways can. they be
arranged if father and mother are not to stand together? -

In how many ways can 5 boys and 3 women be arranged (a) in a row, (b) in a circle if
in both cases the women are always to stand together?

Four men and four women are to be seated alternately (a) in a row (b) at a round
table. In how many ways can this be done?

How inany even numbers of 4 digits can be formed with the figures 3, 4, 7‘, 8 (a) if no
figure is repeated, (b) if repetitions are allowed?

How many numbers greater than 4000 can be formed from the figures 3, 5, 7, 8, 9?
(Repetitions not allowed.)

A

In how many ways can the letters of the word permute be arranged if (i) the first and
last places are occupied by consonants, (ii) the vowels and consonants occupy
slternate places? -

If ¢P, = 120, find the value of r.

The number of arrangements of 2n + 2 different objects taken » at a time is to the
number of arrangements of 2n different objects taken » at a time as 14:5. Find the
value of n. '

o

How many numbers of 7 digits can be formed from the digits 1, 2, 3, 4, 5, 6, 7 if
(i) the number begins with 1 and ends with 2, (ii) there are not more than 2 digits
between 1 and 27

If2np, = 8, 2-1p, _,, find the value of .



21.

22.

25.
26.

27,

29.

31.

32.
33.

In how many ways can 5 different Mathematics books, 4 different Physics books and
2 different Chemistry books be arranged on a shelf if the books in each subject are to
be together?

In how many ways can 3 men, 3 women and 3 boys be arranged in a row if the three
‘boys are to remain together?

Find the number of arrangements of the letters in the word pencils if (i) e is next to i
(i) e precedes i, (iii) there are three letters between e and ;.

In how many ways can the letters of the word principle be arranged? In what
proportion of these arrangements do the letters ‘P’ come together?

In how many ways can the letters in precision be arranged? In how many of these
arrangements do the vowels occupy even places?

How many arrangements can be made by the letters of the word definition (i) if the
letters / do not occupy the first or last place, (ii) if the letters i are together?

How many arrangements of the letters in fomato are there, if the letters o are to be
separated?

. Acarcanhold 3 peor;le in the front seat and 4 in the back seat. In how many ways can

7 people be seated in the car if 2 particular people must sit in the back seat and 1
particular person is the driver?

In how many ways can 4 people be accommodated if there are 4 rooms available?

In how many ways can 8 oarsmen be seated in an cight-oared boat if 3 can row only
on the stroke side and 3 can row only on the bow side?

Prove (i) from the definition of "P,,
- (i) the formula for »P, that "R, =P 4P
Show that "P, = »-2p 4 2p, "P_ 4+ Hr— 1)2p

In how many ways can 5 men and 5 women by arranged in a circle so that the men are
separated? In how many ways can this be done if two particular women must not be
next to a particular man?

. . \
- ‘How many arrangements of the letters of the word {’ARRAMA TTA are possible?
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EXERCISES 28(b)

1. In how many ways can 3 books be selected from 8 different books?

2. In how many ways can a set of 2 boys and 3 girls be selected from 5 boys and 4 girls?
3. How many different selections can be made by taking 3 of the digits 4'1, 5,.6,7,8,97

4. In how many ways can a committee of 4 men and 5 boys be formed from 8 men and
7 boys?

-5. From 8 soldiers, 7 sailors and § airmen how many sets can be formed each containing
5 soldiers, 4 sailors and 3 airmen?

6. In how many ways can 8 boys be divided into two sets containing 5 and 3 respectively?

1. A committee of 6 is to be selected from 10 people of whom A4 and B are two. How
many committees-can be formed (i) containing both 4 and B, (ii) excluding A4 if B is
includ_ed?

8. In how many ways can 3 cards be selected from a pack of 52 playing cards if (i) at
least one of them is an ace, (ii) not more than one i; an ace?

9. In how many ways can a committee of 3 men and 4 women be chosen from 6 men and
7 women? What proportion of these committees contain a particular man and
2 particular women? '

10. A committee of 7 politicians is chosen from 10 liberal members, 8 labor members and
5 independents. In how many ways can this be done so as to include exactly
1 independent and at least 3 liberal members and at least 1 labor member?

11. An eleven is to be chosen from 15 cricketers of whom 5 are bowlers only, 2 others are
wicketkeepers only and the rest are batsmen only. How many possible elevens can be
chosen which contain (i) 4 bowlers, 1 wicketkeeper and 6 batsmen, (ii) at least
4 bowlers and at least 1 wicketkeeper?

12. From 7 teachers and 5 pupils a committee of 7 is to be formed. How many committees
can be selected if both teachers and pupils are represented and the teachers are in a
majority?

13. From 4 oranges, 3 bananas and 2 apples, how many selections of § pieces of fruit can
be made, taking at least one of each kind?

14. In Lotto, a frame contains the numbers 1 to 40 and we can select any 6 of these
numbers. How many such combinations are possible?

15. In TAB betting, the ‘trifecta’ pays on the first three horses in correct order, the
‘quinelia’ pays on the first two horses in either order. In a 10 horse race what is the
possible number of (a) trifecta combinations (b) quinella combinations?

16. In how many ways can a jury of 12 be chosen from 10 men and 7 women so that there
are at least 6 men and not more than 4 women on each jury?

17. In how many ways can a set of 3 or more be selected from 9 people?
18. In how many ways can n things be shared between 2 people.

19. In how many ways can a committee of 3 men and 4 boys be chosen from 7 men and
6 boys so as not to include the youngest boy if the eldest man is serving?

20. How many (i) selections, (ii) arrangements consisting of 3 consonants and 2 vowels
. can be made from 8 consonants and 4 vowels?

21 In how many ways can 4 Physics books and 3 Mathematics books be arranged on a
shelf if a selection is made from 6 different Physics books and 5 different

Mathematics books? In how many of these arrangements are the Physics books
together? ‘



22,

23.

24.

In how many ways can 3 boys and 2 girls be arranged in a row if a selection is made
from 5 boys and 4 girls? In how many of these arrangements does a boy occupy the
middle position?

How many words (arrangement of letters), containing 3 consonants and 2 vowels, can
be formed from the letters of the word promise?

From the definition of "C, prove each of the following:
(@) "C, + "Gy = G i

- (b) "C, + 2°C,, + C,_, = "*2C,

25.
26.

- 27,

28.
29.

(C) m+"C3 = mCJ + mCz "Cl + '"Cl "Cz + "CJ
(d) n+3C’ = "Cr + 3” r—1 + 3"Cr—2 + 7 r=3

@ =2=t*1.c

If "Cy = »C,, find the value of ».

The ratio of the number of combinations of (2n + 2) different objects taken » at a
time to the number of combinations of (2n — 2) different objects taken » at a time is
99:7. Find the value of n. Co

In how many ways can 9 books be distributed amongst a man, a woman and a child,
if the man receives 4, the woman 3 and the child 2?

In how many ways can 8 boys be divided into two unequal sets?

In how many ways can 8 girls be divided into 4 sets of 2?




.-Li_'__
SET 18
by ?Cé_-.‘:é ) Co 45 LI'O 3, Cg 20 4, “'C ‘IC =170 5, (c Ca Go= 1
& *(G=56 ‘z,/ 6) %G 36 =1C (1) *C ¢y | !uo B,t) C""’-c G T, G ‘{; <
8y %, - (‘f‘*é-Zoc&a ‘Tu 3Gt s, 5, <
gy 5¢, ', 8 CBFSQ UG SC e, ~7?u§O Wi GG - 2&

Wy 1)°CAC 5, + Se, C fC 456G S + G < T4y u,/"q GG G
tj,,4C3CLC+ GG, +*c7“C ’C, R Gk

= oo ¢ ‘°“ =]

/i <8
'S )% C Eéle) Ic)’cc,_‘-w 1€, .oc «-“’cq c2 ""Cg . m, ‘
RLR%A8 C*”f TG ?Cgf g =i (Sy 2"-2 19, € GGG, 3
20,6) %5, = 330 vy Siv

Z“‘ 2320 21/,,}( SC3=150 I50x71 = TS coa

2 (i) 4141150 = g :.//m (3¢50 = 200 iy T Cax4ix3= 4220
33, T30, 212 /\sm_ = 144 o

.ZL&LC\) n(_’,{"'ﬂ[,_” = Y\‘P’C

Vil
LHS:L . ! . n_{((u').ro.‘(n-f), _ /‘\*/f‘fl-rﬁ—?’\
3y ﬂ_()g (/_r]))(n-(-t) ! C)la-t ) ()] (- =1
- ( +1) ': (nel)! ""'CV = BHS
() ! (HI)I('“"(}’ h
b " 27, - MZCL
LH‘S-L -+ 2"" n |

k! (-l (le—i) 1 (neicsly | @—7)! (a- ~ksz)) ‘
= /i('n“\‘“)("‘-‘tﬂ) t 2ntik [nde2) + lr_ ()

F(}r‘-o«umj ly\j 1, expand,
) (__h—‘c-f'a)\ : and < M{JY‘*"‘JI ’\j ) uué’j‘ef
(( 4 .
n. 1% 3 7_) o nlilas)] ﬂu} _ ()t = IO = RS
\_ = fz
e w2~ kj kT (n—f '-lc)‘, e (A2
~ o mea S
LC) m-m(_s: L ""C;_Q‘ - C; C'; 5 o
: Q'\—{S 2 v i. — M }- . n ‘. - o { Ll ‘_ 9 }
. ‘ » { ———— > - - sttt s,
Stz 2iieny T ST nei)! 2t e 3 7a) !
- T ('.'h..) . -~ 0 . - O ‘ S - )
( (—} I e oY (P *) + ""'4‘\/.*.—-‘,: N ,-\(',\_,.i__}[n_—a_j/\
- = e
A1) -5y '
o e [ >+,1} . ‘/;‘\~1)f.\_._‘_(\"-7}]
-Z - > - R =
= mlmet (rrn a3y Lt (22) 4 afasD, (e - onpod) | 24
3 = ——— —_— — — —_— —
< 2 < £ = B 2 =
= Man =2/ nn 11’\-l> -1) ~ N -
ol 'Lf nln ] - (MM~.1_}
3 - 3 : - .
A - 2 { M == anT o g Zma) = ,’rfﬂ\—u —2. \ ,"r('rwrrﬁz — (_.\,,\.‘;.f\?]
= &
..—'\—\T:‘_ —> LI'\'\TV\) [~ f\—‘> "’uthLj th {'7"\-1—," ~-\X NUmes S De homx nale
S I ST SRPEN M 0w L jaC
——— < —_——— = . b=
’é, (r\""‘ .,"\.—S/\ \ 3 N ( R \ { 5




-5~ e

29" Ce= 0 30 370 C,‘5 \‘

mg———-_ + 3l . 3a! o
SRRl e Nl it vy Moy Ty ey ¥

(vt Mnevad)[n-rt3) 3.(11«-&2)@\—({3% 2 3r(-D[a~3)

Qﬂ)(ﬂﬂ) n+3) C (43) sy (nYn3)
+ 37 (r-)(r-2) After ex c\f\dlfﬁ

(! (ne) (r\+3) and &h’ﬂ)ﬁ ( +i

_ (3]
r{(n—(+%> ‘

| , nurner odevs cﬂig& as {'he_demmmam«s ase
(ﬂ‘-‘rS)‘, nd4 Gateznal tre Same , we Ct"ff
o) (A-r43)) () (42 (4 2) 4
X Ut W3 rbars2a+ T = (A (n) (n1D 7 o
S I = L G TY
Ha-r3)) vl {a~rs3)) -
n _ r\"r‘\"" [} : .
£y G = v C/.Lr , ‘ ‘
A= novsl = rlfn-va) _ Al |
f} Q—.—i)[(n—vvgf . r(r-t_)f [n—-r.;-}){ V({—i)! (ﬂ‘v).-l |
=" = "(, - LWe o
{n-0)) - |
1 1
n = f‘C - n. = 7. AV -
.25// C " TGl(amt)] 41 (n-4)] = §l(n-8)! = 4 /”' Ld-/
%) e (r-t){a-s)r-t) )
. (n-4)n-5)fn-b) =30 =, n*-9n 12630

h-8)! ) (ri-8)/

2’ — .
N*=-9n— (0=0 *hen U I”j ks awdrmc Foronela we get 0= [Cond n

;,’7\/7" N=-—f iy 2 1ect edd ad P mugt b2 one pofifive infEQR s
< /“ A

o6, TICL VTR 2 9407 "( e . —fze’»,
o @) onl(a-2)) _‘?_j QJ” S0 GG = 1L
A (ne2)] Clﬂ-?}f 77 39 S’r b(:~ 4& L s
@1+ D{2:){2n-2) ] L (n=2)! = 17 41 |
7 Nete: Farhhzn:

. P {
R divides

Wier c_arsoun c—’ eovrm
J i 7 -

- . 1 ’ . . .
@G sad (2T ke asionad

n£2) (e 1) a(n-1)[n-2)] Pr-2l
(oR¥

] 1

WU A

/.‘2;-\ él)(l"'f’}\'(?‘n)/zﬂ",’/\'

(',.‘ " 2) ((\'Ff) ~ (I,'\ -l)
/‘.L/A./\’L___[) q,/ ‘ . 1 o ) L
X = — : | v tJg {,‘/Sy‘li o N gl.',c et 72
/" 7 , . A -~ ‘ .
(142) (1) T Lq. Sefcf o chj2efy diiided o
1) 3 oAt ~du., 1 g L ja v _
U2 =25 = 94nte 99,0 19 F Y egual g2
Snt =99 51000 Co e,
2 =
I )
L'.'\//'j’ The C'Juf’c;d "ﬁLh'{ /’Ur"w\.}}u Lve TS
- - < . . ) .
:.}:’.n M= {L:? r’(.l/iﬁ; ﬂ‘)?_ FQS,/L](Q I(‘}(J'/-;I_J,' O"’//U '|



EXERCISES 28(c)

1. Five cards are drawn at random from a pack of 52 playing cards. \Vhat is the

probability that they are il from the same suit?

2. A bag contains 5 red balls and 4 white balls. Three balls are withdrawn without

replacement. Find the probability of drawing at least 2 red balls.

3. An urn contains 3 white balls, 4 red balls and 5 black balls. Three balls are drawn at

random. What js the probability that they are
(a) different colours (b) the same colour?

4. From 7 teachers and 5 pupils, é random selection of 7 is made. What is the probability

that it contains at least 4 teachers?

S. A committee of 3 men and 4 women is to be chosen from 6 men and 7 women. What

is the probability that it contains a particular man and a particular woman?

6. Five cards are drawn from a pack of 52 playing cards. What is the probability of

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

drawing at least 3 aces?

Eight people are to be divided into two groups. What is the probability that there will
be 4 in each group? '

. The letters of the word ‘promise’ are arranged in a row. What is the probability that

there are 3 letters between p and r?

- Six people arrange themselves at random in a circle. What is the probability that the .

tallest and the shortest are together?

Four men and three boys are arranged in a straight line. What is the probability that
the men and the boys occupy alternate positions?

The number plates of a motor car contain 3 letters of the alphabet followed by
3 numerals. How many such number plates can be made? What proportion of these
would contain 3 letters the same and 3 numerals the same?

The letters of the word ‘independence’ are arranged in a row. What is the probability
of the letters ‘e’ being together? : '

A committee of 6 is to be selected from 10 people. What is the probability of the
youngest and oldest being on the same committee?

A party of twelve, of whom A and B are two, are arranged at random in a straight
line. What is the probability that 4 and B are not next to one another? .

An urn contains 5 red cubes and 4 white cubes. Three cubes are drawn in succession
without replacement. What is the probability that

(a) the first two cubes are red and the third one white,

(b) any two cubes are red, and one is white?

A carton contains 15 transistors of which 5 are defective. If a random sample of
6 transistors is drawn from the carton (without replacement), determine the
probability of 0, 1, 2, 3, 4, 5 defective valves in the sample. )

An urn contains 12 distinguishable cubes of which 5 are red and the remainder black.
If a random sample of 6 cubes is drawn without replacement, calculate the

- probabilities of 0, 1, 2, 3, 4, 5 red cubes in the sample.

Two boxes each contain eight balls. In box 4 there are 3 black and 5 white balls, in
box B there are 1 black and 7 white balls. For each box find the probability that two
balls chosen at randem without replacement will both be white,



19.

20.

21.

22.

23.

28,
26.

27.

28.

29,

A sample of 3 coins is selected without replacement from 8 coins, consisting of 4 five-
cent coins and 4 ten-cent coins. What is the probability that the sample contains at

least 2 five-cent coins?
o

A hand of 5 cards is dealt from a pack of 52 playing cards. Whas is the probability‘
that it will contain at least one ace? < ‘

From a group of 12 people of whom 8 are males and 4 are females, a sample of 4

is selected at random. What is the probability that the sample contains at least
2 females? . :

Urn A contains 6 white and 4 black balls. Urn B contains 2 white and 2 black balls.
From urn 4 two balls are selected at random and placed in urn B. From urn B two
balls are then selected at random. What is the probability that exactly one of these
two balls is white?

From a set of 10 cards numbered 1 to 10, two cards are drawn without replacement.
What is the probability that (a) both numbers are even, (b) one is even and the other is
odd, (c) the sum of the two numbers is 12, (d) both numbers are even and the sum of
the two numbers is 12?

. The letters of the word fomato are arranged in a row. What is the probability that

(a) the two letters o are together, (b) the two letters.o are not together?

The letters & the word Tuesday are arranged at random in a row. What is the
probability that (a) the vowels and consonants occupy alternate positions (b) the
vowels are together (c) the vowels are together and the letter T occupies the first
place?

Four girls and four boys arrange themselves at random in (a) a row, (b) a circle. What
is the probability in each case that the girls and the boys occupy alternate positions?

Six people, of whom-A4 and B are two, arrange themselves at random in a row. What
is the probability.that

(@) A and B occupy the end positions,

(b) A and B are not next to each other,

(c) there are at least three people between 4 and B?

-The digits 1, 2, 3, 4, 5, 6 are used to form numbers which contain two or more digits.
(The same digit cannot be used more than once in a number). What proportion of
“such numbers are even numbers?

Five cards are selected without replacement from a pack of 52 playing cards. What is
the probability of (a) exactly 3 hearts, (b) 4 aces, (c) no hearts?
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