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Lesson 6: Pascal’s Triangle

Pascal’s Triangle: One of the most interesting number patterns is Pascal's Triangle. The
triangle is built by starting with a “1” at the top and then continuing to place numbers
below it in a triangular pattern. Each number (except for the starting “1") is the sum of
the numbers directly above it.
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Binomial expansion refers to the expanding of a binomial. For example, the following
three binomials have been shown in their expanded form.
e+ 12 =(1x? +2x +1
G+ 1% =Tx® +(3%? +3x +11
(x+ 1) =1x* +4x3 + 6x2 + 4% +1
There are quicker ways to expand these binomials that doesn't involve multiplying out
and collecting like terms. Knowing about Pascal’s Triangle or the Binomial Theorem can

help us to expand binomials quickly. & if{[n
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The table below shows how Pascal's Triangle relates to the coefficients of a binomial
expansion. Notice that for binomial (x + y)", the coefficients match the entries in the

(n + 1)% row of the triangle. .
Binomial Expansion Row # Entries in Pascal’s Triangle
(x+15P= 122 + 2x + 1 3 - 1,2,1
(x+1@i1x3+3x2+3x+1 4 1, 3,3, 1
G+ =1x"+4x3+6x* +4x+1 5 1,4,6,4,1

etc.

The formula ,C, or (*) can be used to determine entries in Pascal's triangle.
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a) Determine the entry in Row 6, term 5 on Pascal's Triangle.
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b) Determine the entry in Row 5_;7term 3 on Pascal'’s Triangle.
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¢) Determine the entries in the seventh row of Pascal’s Triangle.
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d) Determine the entries in the fifth row of Pascal’s Triangle.
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Lesson 7: The Binomial Theorem

The binomial theorem can be used to expand blnom:als of the form (x +g>)n
Note the following: ==

e The expansion of (x + y)™ contains (n + 1) terms. That is, the expansion
contains one more term than the value of "n".

e The exponents on''x ’start at n and decrease by 1 in each subseguent term until
p y q

we are left with x° in the last term.

e The powers of ‘y’ start at y? in the first term, and i increase to Y™ in the last term.

e In each term the exponents Qpi‘:ggigand y' addupto a _tota_l of ;L\

e The coefﬁcien}:s of each term form Pascal’s Triangle or can be found using the
combination formula.

| &
Example 1: Use the Binomial Theorem to expand (x — 3)3 NnN=3  Tlert W V/ bcfum .

(x'5>3=5co<?¢>3<’5)0 + 5C,.(x)o?("5>t + 3G (x.)|('5> +5Cs (x)(—3>
() + 3x7(3) + 3= )(+9) + J(f )(27)
= %2 G + 27T - 2F
Example 2 Use the Binomial Theorem to expand (2a +3)* ~ n= 4  S7#m
(gm@ 5ty (aasY * ¢ Cza)Ca) - (2a) (3) +4C5 (2a) 'Y +4C«+(2°’*>@/
*r(((oa>él)+ 4(302)(3)+ L(4a*)(q)+ 4 (2a)(22) +1(1){21)

- 1eat + 94a% + qua’ t 2100 +8I

Example 2. Determine the first three terms of (2x — y)12 n=12 [2+1 = 134+erm¢ .
S—————ni -

lzco(mii—g>° b e ()'Cg) 4, ca ()

1 (goqex) () + 12 (20482 ) + 66 o2y )y
qoqox'* = 24STe Xy 4 6755y

1



N Page |23
¢ /Exampie 4 Use the Binomial Theorem to expand 3x —y)° /N=5

n+/

5+1=6 Terms.
s5Co (51}(”} + sC (5'1)4('3)1 +5Cz (5%)3(—?)2“1"5C5(57() ( y) L (‘1(3"'() (’3)

= L{zc}g-;f)—f 5’(8’/x4>(’7) + /0 (97'13)( 2)+ /O(Cfx
= [2‘#53( ‘-Lf

Example 5: Determining a Specific Term in an EXpansion

Telle 57&)(’3)
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The general term, or the formula to find any term in a binomial expansion, (x + y)" is

B
tk+1}“— Ckxn y /

2o flew Tre foroudi
a) Determine th in the expansion of (x — 2)1 11-‘@ = é:k +/
-5 !
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(-2)
b = %Z(X.)("gz) "é(a = TG4y
( tg = —/4FEF K ¢
b) Determine t@ the expan5|on of (2x 331)9 éy Ez—? é? Y
£ (zx) (-2 ) S ~
C] (P % b1 = F
K= 6
Ly - 59( 8% (Wg .
b
ts = 459, 888 = y

c) Determine the m|ddl_g term in the expansuon of (x + 5)°
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d) Determine the final term in the expansion of (——x )13 nzjz Htl ferns
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e) In the expansion of (a” — ) w‘ljnlch term, in simplified form, contamsé’:

write 3 7‘me /60 k fr)x& /;4:,//1,,«.4
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