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Combinations Review

Learning Goals

Section After this section, | can

31 = recognize the advantages of different counting techniques
) = make connections between situations that involve permutations and combinations

= recognize the advantages of using permutations and combinations over other counting
techniques

3.2 * apply combinations to solve counting problems
* express combinations in standard notation, Cin, n, .C, (7)
3.3 * distinguish situations that use permutations from those that use combinations
. = solve counting problems using the rule of sum and the fundamental counting principle
34 * make connections between combinations and Pascal's triangle
3.5 = solve probability problems using counting principles
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Solutions
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1. How many ways are there to arrange four
boys and three girls in a line for a photo if
the girls must be in order of height from
shortest to tallest?

4 boys ok S oicls =Tstod of >
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e~ eal ok yects.

>/
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2. How many arrangements are there of the
letters in each word?

a] ANAGRAM

2 (efes , 3 As

— Z_': = RO ac Fo\rzgew\erd?

b) EXPRESSIONS
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¢) ENGINEERING

|| lefes 3 Es,3Ns,2Gs,2Ts

(! _ 22 200 oAdo er~erds
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3. The rooms in Kendra’s apartment have 14
walls in total. She has enough paint to cover
10 of these walls in one colour and the rest
in another colour. In how many ways could
Kendra paint her apartment?

[L(—_ wWells / (O i~ ore. CojoMF/é%-(AQAoﬁ!\Qf

/
— ,/L(—'/ = ool differext WS
(o ! &!
% /q__c(o x. 4(_C¢¢, = /o] X |

4. a) Determine the value for r that has the
greatest number of combinations.

i) C(8,7) ii) (10, r) iii) (7, 7) iv) C(15, r)

//}’\ir\[’\ in ferrs of Frsalls YTosle . Tou ot

e ~niddi= Torr~ Ao (O RPN

7)@00\)8—%0—8 ZiD Roww > = o—7
Middle fere~ = H= Middle Tecr~ = D o4

— ] (s = o — (5
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>M" o fermn =2 Middle ferr~ = oS

— == = =7 &

b) Generalize your findings.
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Cohen N IS cd&/ 2 A
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seven tenors, and five basses. How many
ways are there to select

a) an octet of three sopranos, two altos,
two tenors, and a bass?

5. A school choir has 10 sopranos, eight altos,

b) a barbershop quartet of two tenors and
two basses?

Teros = <2
Bosses = 5 <2
= > *s<=2
= 2| x o
2o ways

6. A committee of four people is to be chosen
from a list of 10 people.

a) In how many ways could this be done?

09 L(-—»ﬁbf\'\ 1o
== IOCL/—
= 21O wWays

e (9055‘-"912

este

b) Rewrite the problem so that it requires
permutations in its solution.

¢) Solve the new problem.

L:) Choos Sy A Thonirman,
P/:QS,’&Q/\“'; //F*QDSU\(_'QF
cormenittee of T pPeople.

C_> <E‘ «‘Qarv\ (O

== /o P‘f'
= %Ko 4o
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7. In how many ways could five different
envelopes be distributed into three

mailboxes? Jﬂ‘\ Hees D
. 1 L o
St 2R A oNny, | i~ " he e D

o ZfAOV\Q/Z-i(\OY\Q/,
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2 fra ??fff Sirgy
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8. You have one each of $5, $10, $20, $50,
and $100 bills in your wallet. How many
different sums of money could you form by
reaching into your wallet and pulling out

Som’e!billS?e ,,L6 PU\'“ owt— okt (QD\SL‘ O }O.IU/SQ N
' ~eed e PN /| Sels .
= < s tsSitsCe tsCs

AL becomSe coe. comld hove | LI((/ o 2 bills, o

2 Lills, or & é?((.r/ o ol S bills.

S + o+ o+ 5 + |
3¢ Oq,WSMMS
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|
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9. You are selecting an 8-character password  a) atleast two letters?
using 26 letters and numbers 0 through 9. b) at least two numbers?
In how many ways could your password
contain

“T=tal G\f'fwg‘s%mh = 2“8
R#O_F choroctes

c) atleast two letters and two numbers?

24 |etles
(o &37%} o
a)/}é [cast 2 leffer = /\fa(:o/e#e/ypé(
o leffers ) letrer
— [ X &5 = 2& x |20
; 45 ey = 320 oo
- All ar?‘w:geﬁf\em’/? _ o lefer — ( (effer
’gécg — 45 — B2

2o, 26, 34O 4s—302=
30, 257, 175 waws

LI |

9. You are selecting an 8-character password  a) at least two letters?

using 26 letters and numbers 0 through 9. b) at least two numbers?
In how many ways could your password c¢) at least two letters and two numbers?
contain
/ roanbes

= -¢Tg X 10%0o 26— T lo

— o
= |, s¢2,295 <l = 657,800 <!

= OO
= //562, 275 6/ 575,
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9. You are selecting an 8-character password  a) at least two letters?

using 26 letters and numbers 0 through 9. b) atleast two numbers?
n htﬂ"ﬂ"' many ways could your password c) at least two letters and two numbers?
contain

o o O s OB O ke
O [ (elfer O [ ravnber
—

— O rvvvw\b%'
([ aqomsereds — O latiRs
A — (eﬂ?/' — ( W
. __ [ s¢éz,2725 —3l20
_ 20,260,3t0— 45 — 158 [ =78, ooc

= 22, 116, A

10. Some entries of two rows of Pascal’s triangle
are given. Determine the unknown entries.

330 462 b
a 924

o = R3O0 + 462 L2 +b =
o= U2 b= RTIES
L = 462
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11. A circle is drawn with » points situated on
its circumference.

a) Using these points as vertices, how many
quadrilaterals can be formed if

i) n=42 wnwSe
ii) n=05? NQQ_OL{;{—:QS
iii) n = 62 L4 N

DEPRSI
1) 5S¢ = =
.l.'.D cCe« = 15

b) Identify these numbers in Pascal’s

triangle. Describe their location.

Relate these numbers to combinations in
terms of C.

c)

d) How many quadrilaterals can be formed

ifn=122

36 “ |
|l5q—‘° °_ (l
L es @ 152

/l}’e_ a@ N &%Of?f—;t)

C,) oy - = =%
= N4

d) Nn=I(2

n::q

T, = 4A5
= 2%
= | qm(ﬂad?fﬂ(f
12. Determine the row in Pascal’s triangle that
has a sum of
a) 512 b) 4096
—= n=9 == N =1
7 1035‘
Con Sve UG
n = =2 2N = 496
= —/ sz “[‘522/9%0%
N [@2 =__i{j,’-———- "’(%—2—__ o2
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13. Stephen’s school is four blocks west and
seven blocks south of his home. Use two
methods to determine the number of routes
he could take to school, travelling west or

south at all times. < 1=
Temvels 4+ = = blocks in fofal

N <f‘ov\’f‘25> = Alwast) <A (5ot

T
= 1S4 = »Cy T2
— B3 x| n(*k’wx'\(wejg
::—_330 f‘ov\,’)‘—QS = “CQ—XQ/C"(’
= 5S5Seo

14. Use Pascal’s triangle and combinations to
expand and simplify.

a) (a +0)
(
= sQo &L + s ath + R S
+5Cq_ou>l‘_ +5CS O\QAS
aSL° 4 S ok 4+ lCDo\SL2 + lOO\ZJDB + Sa'bt

+ | O\OES

a> + Sath + (Ol + Ol + Sabt + b=

|

)

b) (2 + y)*
4 Co (22D + ¢S (2 (D) + S @I (DT

+ 3 (29 (9) + «Ce (27D
[ (16D + (&) + &(4=EX )
F (2)(9?) + 1(D(©*)

— /éx_‘l"’ ,{._321_3_9 4—2‘(——%—?_9?'4—8)&_93 + 9%—
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15. A poker hand of five cards is dealt from a
standard deck.

a) What is the probability that the jack, b) What is the probability that the hand
queen, and king of hearts, but no other contains five hearts?
hearts, are in the same hand?

A (Rker Fords) = 5, s

) TR KM | iy b)) S Ao
— 5Q3AL ﬁ3,Frz>~\3 — 13C<S\\
= 29%2 S o3 Bt

F=-——Fc= P = J,BZC_L
— | x 24 528;_
2 598, A0 F = (227
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- o e« = 0.0 k13075
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choesin® S
fE }\eaﬂg ’ng’;\’f
(

16. Five students are randomly selected from
seven boys and six girls to join a ski trip.
What is the probability that

a) all are girls? b) there are more boys than girls?

= 13035/ 6 sicls, fatal oF 13
') Co\ﬁ“ov:gerw»\‘l‘s) = ,3Cs

) m(g,bl 35(‘(5) = ¢Cs

i = gC—S — _é_ = =
Flollsid) = £2= = 255 =&
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_lg) More bouys o 5|‘r~(s PRV NN
n(Boys) =3 o & o5

3 Boyvs “ Beys = e
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17. A total of 25 photos have been submitted
for a photo competition, three of which
were submitted by you. From the

b) What is the probability that none of your
photos will be chosen as a finalist?

¢) What is the probability that at least

submissions, five photos will be chosen
one of your photos will be chosen as a

as finalists.
o Tictn
a) What is the probability that all of your finalist?
photos will be chosen as finalists?

A(O\Ffwaeﬁ\erdj 07( qq-/\O\.(l-Jﬂlj) = 2SC5 = 5 3(30

= [/ < 23/
= 23/
—= Laobility = 23/ _ 1~ p.oot35..
> Febobility == =

b) ,—\(nme of Yo /FMJIIS@ = 2Co x 22Cs

g = 2E3E
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