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ompbinations anc

Pascal's Triangle

Lesson objectives

- | can make connections between combinations and
Pascal's triangle

| Lesson objectves
MHR Page 126 #s 1 - 3, 5, 6 & 13abc

Scholars in many different cultures have known about Pascal’s triangle
for thousands of years. The modern version is attributed to Blaise
Pascal, a 17th-century mathematician and philosopher. He discovered
numerous patterns in the triangle, including those relating it to
combinatorics and probability.

The top rows of Pascal’s triangle are shown, along with the term e Describe how to generate any given row.
references. The terms are designated by ¢, where = is the row number, o What are the terms of row 52
starting at zero, and r is the diagonal number, also starting at zero.

1 Row O too
1 1 Row 1 to t,
1 2 1 Row 2 t,o t,, t,n
1 33 1 Row 3 t, t, &2 t,
1 4 6 4 1 Row4 t,, ty: tys tss tya
1 5 10 10 5 1 / 2L
\ /' 4C, Terms can be formed using
the combinations formula
1+4  6+4

Generate the next row by adding
Note: Ther.e are zeros to adjacent terms and writing the
the other sides of the 1s.  55\er in the gap underneath.
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Example 1 !
1 1
Diagonal Patterns in Pascal's Triangle 1] 2 ®
Calculate the sum of the first four terms of diagonal 2. Find this sum in 1 QD
Pascal’s triangle and relate it to C'. ! 4 41
o 1 5 ﬁlo 5 1
D’oﬁo‘\"‘”L 2 = 1,3, é('CD/ .- 16 15QD1 6 D
1|7 |21 |3 |32 |
St~ of 7<r3*(‘ 4 ferrns = (+3+6+(0 1 § nx n 56 @ 8 1
= 20 19 36 84 12612 % 9 |1

1 10| 45 [120] 210 252210020 | 45 10

This is als> AR SoR AS
P T eaessd
qlVe_g //AQ “ffocéfj S’ﬁtk-” Fﬁ#e/?\

Calculate the sum of the first five terms of diagonal 6. Find this value in
Pascal’s triangle and relate it to  C.

:D/'@M & => 1,7 28 5, 8¢ + 210
1 ’]LQ/‘I'V\.Y = ]1—9-4-?_34- 4+
Suenof st S = 23

Your Turn
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Example 2

Home
Routes on a Grid

To get from home to work, Hannah travels
four blocks south and five blocks east. How l
many different routes can she take, travelling

2
only south and east?
A ConRr 1 3 |6 (10 |15 |21
//}\Q f\Mr\1:>e/ ok <SoC ,{.
e r o (onler
roprasets e /Me = T e I [T0 [20 [35 |56

3 4 B b

f:_ 3‘7:_, 15 15 35 70 1%
( 7?&\/9(1/6 9 blocks ~Totad Work
&‘ — x )
___=> a C(\‘_, X o C.S' /Zé

Your Turn R SOU\.:#\ R@U‘e

Bill rides his bike to school and travels four blocks west and six blocks
north. Use two methods to determine the number of different routes Bill
could take to school if he travels only north and west.

//Fa\\/aul',j (O blocks i~ 1Tl
2o x|
2lO

Il

Example 3
Pascal’s Triangle and the Binomial Theorem

a) Expand and simplify (z + y)? and (z + y)*
b) Relate the coefficients in the binomial expansion to Pascal’s triangle
and to combinations.

¢) State the degree of each term and describe the pattern in the exponents.
o (=t 2" (= +9”
B N
%t xy +xY) 1-\_*92 = <)¢2+ ?,Lp—r-:gl)éx "'.‘9) :
= =T+ 22y + \97_ = Cx_34— 2"'2} +x® 4—1—29* ’;23*"3
‘ = x3+3=9+ 39+
L) %e—fﬁ‘q@\’/} relode 3/\/@ s 76«' Roscrls /f/‘fq/y/e.

Hhe Mmbv_r n A
2 e fhe Terms in rewd 2

Hfo ferrns in ro 3

1

[x*+2x9+ 1Y §
|3+ szfﬁ"' 3.:(&7‘.(. (9” acre A
Cosnbinadions relde 4> nCr cohere N s dhe
o) nnber andd (s A= Pas?ﬁ"omcaf the T
xh Sucsive fermn hnS Fhe ex,omenf“ of > decreaR
C>€ creases Lo, onR
_%p one, wRIlsE fle expore~t of 9 inQ o, .
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Your Turn

Use the binomial theorem to expand each binomial, relating it to both Watch the binomial theorem
Pascal’s triangle and combinations. State the degree of each term. video for heIp with these.

a) (a+b) b) (p +q)°

a) a*+ 4a3b + 6a2b2 + 4ab3 + b4

b) p®+ 5p*q + 10p3g? + 10p2q3 + Spg* + b

Key Concepts

e The terms in row n of Pascal's triangle correspond to the

combinations+t = (. https://www.youtube.com/watch?v=XMriWTvPXHI
e A given term in Pascal’s triangle equals the sum of the two terms

directly above it in the previous row. They can be generated using the

relationship¢  +¢ t This is known as Pascal’s method.

nr4+l T Unglae4l”

e Using combinations, C + C = C ..

e The coefficients in the binomial expansion of (z + )" are found in

row n of Pascal’s triangle.
The general term is C x™"y".
e According to the binomial theorem,

{.’E + y)rl = “C'u;ruyﬂ + qu"_lyl + “CZIH—E_yZ + ...+ ! .T-ly”_l + '8 rﬂyn.

nn—l non

e Pascal’s method can be applied to counting paths in arrays.

R2. Describe how Pascal’s triangle and combinations are related. Use one row as a reference.

The terms of row n in Pascal's triangle correspond to the
combinations t,, = ,C;. Each row in Pascal's triangle
represents the combinations of choosing 0 items, 1 item, 2
items, and so on, out of n items.



https://www.youtube.com/watch?v=XMriWTvPXHI
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