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Combination
In our daily life, permutation and History

Augustin Louis Cauchy
(1780 — 1857} is the father
of permutation.

combination play vital role in counting
total number of possibilities, in
arrangements and selections of objects
or things. Permutation and combination

are used in many lields of sciences. For : .
Blaise Pascal and Pierre

i e A . de Fermal (1607-1665)
* In probability theory, permutation DG i, b g erate
and combination are used to St et -l
compute how many times an Uhlﬂl.,
event OCCurs 1Im Varous SCCenarios
and used to estimate the odds ob
winning a lottery.

(e lnunr.ll.-r nl" mudl:rn
combinatorics.

. In bin]ngy‘, thesg are

ATIVET lulﬂlh Ij\ usmg some speclfu: characterlstlcs
- Mun:mft,r ll‘an'L are the important parts of many encryption algorithms to ensure
the privacy and integrity of a data set.

7.1 Fundamental Principle of Counting
Danish wants to prepare mvitation cards of 5 different

colours (red, blue, green, orange and vellow) by Challenge!

Make a bee diagram and [od
how many cards can Danish
make?

changing any of 3 shapes (circle, square and rectangle).
How many cards can Danish make?

The problem is to count the total number of ways in
which Danish can make cards. One way Lo find the solution is by making tree diagram.
Let us discuss another scenario: Danish’s father wants to buy a table and has asked his
son to help him decide. He narrowed down his options for manufacturer, types of
material {wood, plastic, glass and marble) and types of shapa (circle, squf{ﬁmd

rectangle). Find the total number of table choices from the ab in @@
Again the problem is to count the total numper of |ﬁ ather can
choose a table. (\ ///(\r

P




From tree diagram, it is clearer there are 12 choices for Danish’s father to buy a table
with one type of material and one type of shape.
2™ Way: By multiplying, Danish’s father can find the total number of table choices to
buy a table with one kind of material and shape,
Total number of table choices = Total types of material = Total types of shape

4 = 3 = 12 choices
These examples show that when making a choice involving multiple stages or
categories, we can [ind the total number of outcomes by multiplying the number of
options at each stage,

Statement
Suppose 4 and B are two events, the event “4™ occurs in “m”_giffe en@ he
event “B" occurs in “n” different ways then t i) 0 events

tota ¥
together can oceur is the pmduu b Wi
\ =mn
Prool: Letd = {a,, % ={b, by by, - bt Lel Podenotes the event

occur together then Plla, bl a,e A, be B 1=i=m, 1 =j
B. Hence the number of wavs in which both events 4 Emd 8 can occur is the
number of elements in A = B which is m.

This principle can be extended to three or more events. For instance, if event 4 can
occur in m ways, evenl B can occur in n ways and R o g

event { can occur in k& ways, the number of ways  If three dice are rolled together, how
many lal numbers of wavs oceur?

that three events can oceur all twgether 15 the
product of m, n and &

Total number of ways =m = n = k
Factorial {1} | History
Suppose there are four chairs to be occupied by four  The factorial notation (1) was
students and we are interested in counting all the Miroduced by Christian  Kramp

POss1DIC “ﬂ}'bt & students can be seated. Thils notafion 55 Frl:qlli‘ﬂlljl' U-ﬁ‘.l:d i

To occupy the first chair there are 4 options, Forthe  wlye permutation and ¢

second chair, only 3 students remain, so there are 3




By the Fundamental Prineiple of Counting. the total number of ways to occupy all
the chairs i1s 4.3.2.1 = 24
Such problems trequently oceur in daily life, where we to multiply the first n natural

numbers: 1,2, 3, --- . n,

We call this product the factorial of n and denote it by n! Or |#. thus for a natural
number n:

nl=|n=nn-1)n-2)..-3.2.1

For some reason we also deline 0! = 1, In general if n s a non-negative integer, then
its factorial is denoted and defined as

M_M_J it n=10
TS en-Der-2y..32.1 ifnzl

N O
20=21=2 ‘*‘iﬁf}&gxqaigy:HEAEQB..!.

ot = o 4 J Can vou find out ;"
OKX E J.S.E_I =120
G!1=654321=720
It can be easily observed that

m=nn— 1) for n=l

! 3 a1
Example 1: Evaluate % Example 3: Evaluate e
81 7.6.54.3.2. 5.7
Soelution: £= w=56 Solution: B, e D &4
6! 6.543.2.1 &!3l a3.2.1)
Example 2: write 8.7.6.5 in the g1 0R7654W
| i ol _ 9.8.7.6.5.4.3! L o
factorial form. S ) B 6543213
Solution: 8765 = ———— = — ol OR7654321
a1 4| o = 2 =8
6! 3! 6.54.3.2.1.3.2.1

¥ EXERCISE 7.1 4

. Letus make paratha roll, We can choose our fillings fiommd -‘wl@m
Meat: Chicken or beef \~['%5mn' '-(R'U”lbi‘l'
Sauee: Mavo or Chutney @

R\@% -nake

How many dil@\%w rg

PR




3. Evaluate each of the following:

B Il e , 10! : 12!
i [ i 1 1y — Wy —
i 7 (i) 9! (111} 5l {iv) 3]
" ot i 3! O .. P
NTET R TETET M apg
; 121 20! i S -
X) — g Xi} — 61.00.2!
(i) 312-3)! ) 20020200 <) o (211}
4. Write each of the following in the factorial form:
(i) B7.6.5 (i) 15140302001 (i) 1918 17.16
o 11.1009.8:7 . 10MET6 . 50.49.48.47
Y] —=r—— ) ey M) e

5.4 54.3.2.1 54.3.2.1
(vii) nlm — 1Hn = 2) (n—3) {viii) (m + 2)n £ )00 |@@m
’ o ; o)
(ix) (n+ 3}(;;2)£H+ 1)(n) m c,\é \@@ .

7.2 Permuta
Chne import i e fundamental principle of counting is to determine the
nu

L ln=r+2)

Drefivifion: An arrangement of all or part of set of objects in a specific order is called
a permutation, Number of permutations of (= n) objects taken from a set of n objects
s written as " or Pla, ¥
!
.l.l.Pr — L
(n=ril
According to fundamental principle of counting; .
(i} Three books of mathematics for grades |, 2 and 3 can be Iu 2 E
2]

whenr<n

arranged in a row taken all at a time (If books are distinct)

IIR i l& o=
e o gy
(3=-3! o

=31=3-2.1=6 ways

(ii)  Number of ways of writing the letters-of the W
ara fime O @@




TR 7) Permutation s Qe.ﬂ.%@@@@w bt (,

n E = !:;

i = Total number of things/ohjects
+= The number of selected things 7 chjects

-4 o
=4!1=432.1=24 ways
Challenge! Do you kmow!
Can wyou make total number of In 1974, “Erno Rubik”™ invenied a popular
permutations for the “WORD™ puzzle, each wm of the purzle shows a
pictorially? permutation of the different colours. The
name of this puzzle is “Rubik’s Cube™,
al

Theorem: Prove that: "P =m(n—1)n—-2) .. n—r+1)=

(rn—r)!
Proof: As there are n different objects to fill up »places. So, the first place can be
lilled in » ways. Since repetitions are nol allowed, so aller placing one object we are
left with (7 — 1) objects, thus the second place can be filled in (r = 1) ways. Simiiarh

the third place can be filled in ( n-'f‘]‘.\ms and so on. This co gs
place which can be filled in s ﬁ@@ by the

Fundamental Frlnnple of C nu p y n different ohjects in
min—1{n- "‘}.._.{n@l
o= n H—r+|}
WM =Din=2).{n—r+Din-r)
(n=r)!
g
{n—r)!

Example 4: How many different 4-digit numbers can be formed out of the
digits 1, 2, 3, 4, 5, 6, when no digit is repeated?
Solution: The total number of digits = 6

The digits firming each number = 4.

S0, the required number of 4-digit numbers is given by:

PPy=— IR, 6.5.4.3=360
(6—4)! 2! 2.1

Example 5: In how many ways can a set of 4 different mathematics books, 3 different
physics books and 2 different chemistry books be placed on a shelf with a space for 9

books. ift r@ @@

{a)  All the books are kept w 1thc-<$r ANy resir

s

W\M



Unit QL

(b) e same subject are kept together.
Iv the mathematics books are kept together,
Solution:
(@) All the books are kept without an¥  peason for defining 0! = 1
restriction, e n! n!
Total number of books =4 +3+2=9 Tl BErmn oo

rﬁmrﬁrﬁ@ﬁﬁ S SO~ B = o=
'p=91=98.7.654321 ¥V 0!
= 362880 ways
(b) All the books of the same subject are kept together.

‘PO LIELP =41,31,20. 3 I@Errrﬁi‘

=31.24.6.2.0

4! mna J'f.-.aw 2% Wilys

=1728 ways m
ic)  Only the mathematics books are kept ether @ @@
P B =416 ‘ @

4! “ﬂ}b
8 ways —————

Etwmmﬂgny ways 5 people are (o be seated on a bench i
(a) re are no restrictions

; i Challenge!
(b) two people can sit next to each other : =
s : I i $iki Find the number of wavs it only
(ch t‘wo people cannot sit next to each other. livptioe bkl g ek tamather:
Solution: T
{(a) when there is no restriction, then F"}P'_. HE C) Ii‘ ['.;L
TP B
Number of ways="P, =5!=120 . |

- : i . 51 ways
when two people can sit next o cac
(b) poog i !.-""""" and B is considered as 1 umnit.

uther, then R s
i
TR l | ‘

il
=41.21=24.2 ..l'—u'waT,L T T

= 48 ways

(c)  when two people cannot sit next to cach other, then

= *A — |2 can sil next o cach other|
=51 48— 20 48 O
72 way A

i




o“ P"EXERCISE 7.2 4
aMare the following:
(1) “I'F; (i1} sﬁ (111} -"PT {iv) IIIP3

b3

Find the value of n when:
(i) "Pi=3504, (i) "YP=1514.13.1211 (i) "Ps:"*P:=540:1
3. Prove from the first principle that:

() "P.=n."P () "Pr=*"Bo+r.* Py
4,  How many signals can be given by 6 flags of different colours, using 2 flags at a
time?

3. From a deck of 13 cards, find in how many ways these are arranging in a

rectangular form? int {order is matter)

(i) All cards (i) & cards (it} 10 cards

In how many ways can the seven alphabetg ¢ £ 1 o u b be arranged irm&?
i) A

i

books are arranged moa row oul ol 12

There are 8 men. Find the number of ways ol arrang
(a} Two old men are at left side)

(b) The youngestman is
%,  How many arg % :

books?

O\ s i
iation of 10 people sitting on a beneh if

9.

a) There are no restriction {b) 3 cannot sit next to cach other.

[0 In how many ways can a set of 4 different blue pens, 3 different red pens and 6
black pens be placed in a rectangular form rack with a space for 10 pens if:
(a) All the pens are placed without any restriction
(b)  All the pens of the same colour are placed together
(c)  Omly the red pens are placed together

Il. Hamza wants to distribute |3 pencils among 6 needy children in this way that the
youngest gets 4 pencils and others get 2 pencils. Find how many ways, there are
of arranging in a row form?

12. In how many ways can & books including 2 on English be arranged on a shelf in
such a way that the English books are never together?

Find the number of arrangements of 3 books on English and 5 hooks on Urdy for

it the girls




B ermutation of Objects Not All Different

Suppose we have to find the permutations of the letters of the word BITTER using all
the letters in it. The word BIT, T,ER consists of 6 different letters which can be
permuted among themselves in 6! ways.

We can sec that all the letters of the word BITTER are not different. It has 2Ts in

it. After replacing 2Ts, we can see there are 21 ways. BITLER BITTER

‘\‘)I! “"ﬂ};s("/

The replacement of the two Ts by T,
Remember!

It there is &, alike objects of one Kind, #, alike
objects of second kind and @

and T, in any other permutation will

give rise to 2 permutations.
Hence, the number of permutations of
the letters of the word BITTER taken all

ahjects taken all at a time 15 given by:
at a time. @
151 6‘5432] i :Y\ i,

Ewmple T: In how %@ ers of the word |MISSISSIPPI| be arranged
when all t % used?
So tal numben of letters in the word =11

, dlike objects of

third kind, then the number of p-emlumuonz. of n

MISSISSIPPL
Iis repeated 4 times = 4! ways

S iz repeated 4 times =4 ways
P is repeated 2 times = 2! ways
M comes once only = 1! ways
11!

Required number of permutations = ———— =34650 ways
TN
Circular Permutation Note: _
‘ S 5 2 The Ful[uwmh circular arrangements ane n:ﬂmlnm of
The permutation in which the objects  wueh other and  considersd 4
are arranged i a circular order is  same when anticlockwise and O O
R e SR e clockwise arrangements ane
known as circular permutation. LA Hletbal

Circular permutation can occur in Iwo cases: @
Case-1: When clockwise and annclnclmis ArrANZ e ﬁ ?g@@h crent
% ‘, i

In a linear arrangement, changing, the ) ew arrangement.
H[)‘I.'pL"vLT Im i LT 'ITH'I'I ] -
distimet drranbn,m\.n

“vireledoes not produce 1 new,
\J J o-




following three linear arrangements
A-B-C B—-C—4 and C — A — B are all considered the same in circular
permutations because cach one 1s simply a rotation of the others.

We conclude that:
3 linear permutations gives 1 circular permutation.

; i ; 1 3t i
3! linear permutations gives ?3 = 3 = 2! permulalions.

Generalizing the above idea if n objects are arranged in a circle, the number of

S ; : . n!
distinct circular permutations is — = (n—1)!
n

Case-11: When clockwise and anticlockwisc arrangcmcms are W&Tﬂ
identical @

In many real-life situations, a ci
considered dit‘fmnb

For example, if thr nd black are arranged in a necklace, then an

DI‘ lTTIEIgL. are not

AITANZCITG 5 setrom {EH shown in the ligure) are considered the same.
In kgl cases, we divide the total number of circular permutations by 2 to eliminate
symmetrical duplicates,
Thus, the number of distinct circular permutations is:
{n=1)!
2
Example 8:  In how many ways can 4 persons be seated at a round table, while:

(1)  clockwise and anticlockwise orders are different

(i) clockwise and anticlockwise orders are identical.
Solution: Let 4, 8, C and D be the 4 persons.

i) If clockwise and aniiclockwise orders are different
According to Case-1
The possible number of ways are:

= {n— 1) ways /?25

—@-1)! =3

=331 Oﬁ\w\%\

v TALLL




The possible number of wayszm:z( 'm}rs {” \), ( \ g”/’ )
(4_ oeoa N &/ \&/

.
w2

-

.

b |

I.;.l

=3 ways

i)
P EXERCISE 7.3 4

I.  How many arrangements of the letters of the following words, taken all together
can be made?

(i) CURRICULUM  (ii}) ADSORPTIVELY (i) PROBABILITY

2. A girl has ¥ marbles. There are 4 red marbles, 3 blue, and 2 green marbleso®\she
arranges them in a row, then find in how many diffege L@‘ - Tan
make take all at time?

3. In how many dll aremnt Ways deons &1 in a round rable?

Hint {Solve .j
(a)

A5e5 )

(b)
ANy m ays can 5 couples sit on a round table if no two women are sitting
together?

7 persons fcy 6 persons

5. How many arrangements of the letters of the word ATTACKED can be made if
each arrangement begins with C and ends with K7

6. How many 6-digit numbers can be formed from the digits 7, 7, 8, 8. 9, 97

15 members of a club form 4 committees of 3, 5, 4, 3 members so that no member

15 a member of more than one commitlee. Find the number of committees.

%, The DC.Os of 11 distnets meet Lo discuss the law-and-order situation in their
districts. In how many ways can they be seated at @ round table, when wo
particular D.C.Os insist on sitting logether!

2. The Governor of the Punjab calls a mecting of 14 officers. In how many ways can
they be seated at a round table?

1) Fatima invites 14 people to a dinner. There are 9 males and § h,mall..-. are

seated at two different tables. Gruests ut one hu 51 Ia lhc
guests of the other sex sit at the seyond, t “a\m m which




P‘ernnta!hCn)lnIl Combima

11. W I
al no two persons of the same sex sit together
12 nany ways can 6 keys be arranged in a circular key ring?

13, How many necklaces can be made from 6 beads of dilferent colours?

7.4 Combination

Suppose, a teacher uses the names of few students to make a team for a writing
competition. Such as Ahmad, Sana, Hamza and Danish. As a combination of team
members, { Ahmad, Sana, Hamza and Danish) is equivalent to (Hamza, Ahmad, Danish
and Sana ). Because same students are in the combination. Consequently, you have the

same leam because the order of the name of

Ahmad | Sana |Ilamza | Danish |

Hamrza | Ahmad | Tranish | Sana

the students does nol matler.,

So, we are interesled i the membership ol the
tearm and not in the ways the students are listed (arranged).

Definition

A combination of ¥ objects taken out of n objects is a subset of r-ebje @m
ohjects, ﬁ @

The number of cambinations of i di b at/a time is denoted by "C,

or Cln, ¥) nr

Th rove that "(" =
! J!{n r_}'.'

Proof: Elements of a subset of v objects of a set of n objects can be arranged among
themselves in r! ways. So, each combination will give rise to »! permutation. Thus,
there will be "Crx r!  permutations of n different objects taken r at a time that 1s:
WCrx vl =P,
! '
= A= L Mg

{r—r)! rliin—r)!
Need o know

Which completes the proof.

Corollary:

; : The formulae" P and "C, are also
(i) Ifr=nthen a2, = n' = o known as  counting  formulae.

nlin—n)l  w!O! Because, they are wied to count the

n! i) possible number of ways m
(i) If r=0,then "Ca= R AR efint the ‘.rﬂ @

Ofn—0) Oyl

B AL UL AL ) [E———




y Applications of Combination in Real Life

Example 9: Zain has 8 different fruits. He wants to select 5 fruits out of & fruits to
make a fruit chart. How many combinations of fruits he can select?
Solution: To solve this problem, we have to find the mumber of combinations of 5 fruits
out of § fruits. In this sifuation, 7 = 8 and » = 5.
. 1!
: rlln—r)!
Alter putting values
R &l _ 8!
518=-5) 5.

Ax Tx6x5 BxTx g

TN
=8x 7=356 ways % @@m

Zain has 56 different ways to qelect 5 diffe
The teachm wants to

el
Example 10: In a schopl, a class ‘
sclect 5 students f m fany ways can the students be selected
including? {1 (1) 5 boys (i11) 2 boys
Solytg ﬁbu‘ ol girls =12
Number ol boys = §

3 s, sy A restuurant offers &
(i) Now let’s find the total number of ways o select students gy oue of picen, How

when exactly 2 are girls. many wiys are there o
< . 121 8! 1211100 87.6-51 _ select 2 fMavours of
G C"J_zzlm'_ﬂsr— R TTINE T  aat ples

(i) Let’s find total number of ways to select students when exactly 5 students are boys.
ker 5! . BY B-T7-6-5!
TOSI(E-5) S!130 513.2]
(1ii) Let’s find total number of ways to select students when exactly 2 students are boys.
g b 12 gt 121 &-7-46! 12.-11-10-91 —
(o) C)=ms. == : = 36960
. o 3rel 3190 2.6! 3.2-1.9

7.4.2 Complementary Combinations

Theorem. Prove that: “C. ="Cyr

Proot: If from m ditferent objects, wbkel W Qn]er:t'-‘. are |Eﬂ

Corresponding to e\ -:mnbmw combination of (n — #)
IS e -




Unit € »«-mmiﬁ> > waensis G

objects e Vers us, the number of combinations of # objects taken » at a time
15 e torthe number of combinations of 7 objects taken (n — ») at a time.

5 C’ = “Cﬂ—f
- This result will he found usetil in evaluting
"o 2
= (- -t ) R )
n.l
o a2 For example,
rin=r)! : ; ; 123411

n A l-C.‘IB‘ = l-c"|3-l|f| = I‘Cl = { : }{ 1 i ﬁhll = m

= 2

Example 11: Find the number of the diagonals of a 6-sided figure,
Solution: A f-sided figure has 6 vertices by joining any two verfices, we get a line
segment.

|
Number of line segments = “C: = . ST

& ar @K@
But these line segments include 6 sides of thenfigure @o@
number of diagonals 9 @@

Difference betwee @ﬁ
Qe pustaiiy

Permitation) ) - — Combination
Wﬂﬁﬁt& *  Order is not important
A aly and ba are different (because e, ab and ha are same
order of any object 18 matter) (because order docs not matter)
= Arrangement of objects »  Selection of objects
e.g, arrangement of! e.g. selection of?
* ball of different colours *  different colours
* Lnglish alphabet (letters) *  members in a leam
* people while sitling on chairs * [ood items

Application of Permutations and Combinations in Cryptography

Example 12: Zain wants to generate a password for his laptop to secure the data, He
can take only 6 characters to generate a password, Each character can either be an upper
case letter (A — 2 or digits from (0—9).

Can you tell how many passwords can be generated by using the above letters and
digits:

{1} If repetition of characters is not allpwed f @O@@
(1) It repetition of characters 1s \ ti@




n,.m@ |

Soutgne rnumber of letters = 26
Total number of digits = 10
Total number of letters and digits =26 + 10 = 36
1 = total number of characlers = 36
F = required number of characters =6
{1} Wrepetition of characters is not allowed, we lind out wtal possible permutations as.
cpr g L 31
(36=6)! 30!
_ 36-35-34-33-32-31- 30!
- 30!
=36-35-34-33.32-31
= L402,410,240 ways

Henee, 1,402,410,240 passwords can be generated by using the 26 ulphubum 10

digits. (If repetition of the characters is not allowed) @ @@
(i) [If the repetition of the charactr:a@is ' @ ftal Principle of

Counting:

The total num

Application of permutations to estimate the odd of winning the lottery.
Example 13: A box contains 15 cards from (1 — 15). Danish is to select 5 cards. If all
the selected cards are the first five multiples of 2 then Danish will win the game. Find
Danish's chance of winning the game, when
(v Order is important (i} Order is not important

Solution: » = total number of cards = 15

r=reguired number of cards = 5
(1)  When order is important,
15 p |51

Total possible ways="P = "F, = 155!

|

133
=— =300, 360 ways
1!

Hence, Danish’s chance to win the ganmg

WWMW“




o @g@@@@@f om

[IIWWL important
1 = Total number of cards = 15

r = Required number of cards = 5
[ 5]
5101551
18! 15x14x13x 12x 11x ot
Csto st.
15x14x13=12x11
- Sxdx3Ix2xl

—

Total possible ways = "C. = "C, =

= 3003 ways

Hence, Danish’s chance lo win the game = ﬁ= 0.00033

Application of Permutation and Combination to choose different sets of s for
Certain Qccasions @
Example 14: On Independence Dﬂ}f1 I ha 8 #%\ tioral songs. He
wants to select any five miuunﬂl u‘ﬂ /many ways he can select
and play the songs:O
(1) Il the orde m - 50ngs matlers

: - [ playing the songs does nol matter.
When order matlers

n = total number of national songs = 10
= required number of national songs = 5

Total number of ways= "P. = ""P,
T = M), 240 ways
(10-5)! 5!
Henee, the DJ cun play the five national songs in 30,240 different ways.
{11} When order 15 nol matter

i = lolal number ol national songs = 10

r = total number of selected national songs =3
L
S51(10—5)!

]D. '152 y
L
@ ifferent/ ways.

Total number of ways = "C, = '"C, =

Hence, the 1T can play the five ion%
U\

LS,




{E we the following:

i} “°C, iy (i) *c, (iv) '°cC.
2. Find the value of 1, when

. § : . 14.13.12 ... "

() "Co="C, (i) "C,= - (i) "C,= "G,

3. In how many ways can five subjects be selected out of eight subjects to select a
course programme?

4, Find how many ways there are to choose vowel words from the letter of English

alphabet?

In how many ways 3 dishes of Desi foods and 2 dishes of Chinese foods be

selected from 6 dishes of desi foods and & dishes of Chinese foods?

h

6. From a standard dcck of 52 piaw ing cards, there are 2 ,

7. A bag contain
in which five b

~Tind thc total number of possible ways

audd 2 green (i1} 1 red and 4 green
qit) 4 red and 1 green (v} All the red balls
. How many (a) diagonals and (b) triangles can be formed by joining the vertices of
the polygon having:
(1) 5 sides (1) & sides (1) 12 sides?
9. The members of a club are ) boys and & girls. In how many ways can a
committee of & boys and 3 girls be formed?

o]

1. How many commiltees of 3 members can be chosen [rom a group of 8 persons
when cach commitice must melude 2 particular persons?

11. Inhow many ways can a hockey team of |1 players be selected out of 15 players?
how many of them will include a particular player?

12. Show that: *°C, + *C, =

13. There are & men and & women members of a elub. how many Lumm]ttu;xm

can he formed? p@
(i) 3 women (ii) at the n&sat I W]a omen?
14. Prove that “C. + "C._, W @

Wiﬁww




16.

repetition of the alphabets is allowed
(b) repetition of the alphabets is not allowed

Using a ervplographic system, a password is generated with ¥ characters. Each

character can either be a lowercase letter (a—1) or a digit (0-5). How many
passwords can be generated if each password must contain exactly 5 lowercase
letters and 3 digits?

(a) With repetition allowed {b)  Without repetition.

An umn contains the first 15 English letters (A—0). Sania is to randomly select 3
letters from the urn. She will win the pame i’ the selected letters arc the fivst three
vowel letters. Find the probabality of Sanig winming the game if
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principal wants to

{a) The order of the vowel letters matters
{b) The order of the vowel letters does not matter

cacher 1% list. In how

] elected songs matters
ence of the selected songs does not matter.




