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Pascal's Triangle

Learning Goal
- able to use patterning to expand a binomial

1
1 1
1 2 1 Can you find any

1 3 3 1 other patterns?

14 6 4 1
1 5 10 10 5 1
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Pascal's Triangle

add 2, 3, 4...

X2

1 =20
1+ 1 =2=2!
T+ 2001 =4=27

1+4+6 +4+1 =16=2*

1+5+10+10+5+1 =32=2°

=1024=21"

1 + 11 + 55 +165+330 +462+462+330+165+ 55+ 11 + 1 =2048 =2!!
1 4 12 + 66+ 2204495+ 792+ 924 +792+495+ 220+ 66+ 12 + 1 =4096=2"2
1 + 13 + 78 +186+715+ 1287+1716+ 1716+ 1287+715+ 186 + 78 + 13 + 1 _g 192 =213

1 + 14 + 91+ 364+1001-42002+ 3003434324 3003+2002+1001+ 364 +91 + 14 + 1 =167384 =24

1 + 15 + 105+ 455 +1365+3003 4500546435 +6435+50054+3003+1365+455+105 + 15 + 1 =32768 =213
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111 =11 FRE

112 = 121 1121

11% = 1331 113]3]1
114 = 14641 1]4|6[4]1
115 = 161051 1[5 [10]10]5 |1
119=1771561 | 1|6 [15(20(15| 6 | 1

A expand (a+b)0 L
P

expand((a+b) 1) i
expand((a+b)2) a2+2- a b+b2
expand((a+b)3) a3+3- ag-b+3- a Z>2+b3
expand ((a +b) 4)

a*+4 a” b6 a’ b2+4 a b +b*
expand ((a +b) 5)
a’+5 a* b+10 @ b2+10 a% b +5 a b*
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Handout

Do you see a relationship to Pascal's Triangle?

a+b

(@4 b)z J— la® +2ab +1b*
larn ) OEHBar G 2

1a’b’ +4a’b' +6a*b* +44a'b® +1a°b*

Circle the coefficients. Do they look familiar?

Yes, they are from Pascal's triangle

What do you notice about the exponents as you
move from left to right?

o —> down
b/ﬂ)mp

What do the exponents in each term add up to?

%e/ orrﬁmﬁk( @K}DOV\/@J\JL
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(x+2)’

. tg

&

/ /z»<> 44 (2)0) + 6 (o) fa o))
()

_ 6 1 zizxg +2‘%/<2 - &x + |

(3x+y)’
- ) .
- (Bxf@)JrS”(Bx)/g’ + /o(gxw +
- 35)57/ + 5(3q)qu 0 /53%3%2%
= 243, +‘%O5><qj +,27AO><332%:,/
(m”-2)°
/m e +3/m)/2)+5/m e+

= m /@m +2mT g

3
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(4p+p’)’ )
o g f
=1 (4p%) (F)+ 6 (4 ) () +

= 90960 ¢ (1024)p "o

Find the 3rd term in  (2x-3y)°

/6, / .,
5 (o) (3y)
= /5 (2%>(B)X
- /5 (/6)(‘?)

= 2/60X ﬂ

+ .
=4096p"" + 614 P”‘ + .

seatwork

Pg 466 # 2ac, Aace, af, 10
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2. Expand and simplify each binomial power.

10. Expand and simplify (3x — 5)°.

a) (x+2)° b) (x—1)® o (2v—3)3 pg 466
3. Expand and simplify the first three terms of each binomial power.

a) (x+5)0 b) (x—2)8 o (2x—7)°

PRACTISING

4. Expand and simplify each binomial power.
@a (4+3)0 o (3g— 4) e) (\r’ix + v‘j]s

b) (y—5)° d (2x+7)° f) (22 — 3%
5. Expand and simplify the first three terms of each binomial power. )

1
a) (x—2)13 o (£ — ) e) (3:53 - %)
b (3y+5)° d (Va+ VB0 B (5x3+ 32)8

-

1, 13,78, and 286

a) (x+ 20 =x* + 10x* + 40x® + 80x? + B0x + 32

b) (x— 1)¥ = x% — 6 + 155" — 20x% 4+ 156 —6x + 1

€} (2x — 3P = Bx® — 36x7 + Sdx— 27

a) (x4 507 =" + 3057 + 11255 + ..

b) (x— 2)® =% — 16x7 + 1125 — ..

c) (Z2x—7)7 = 512" — 16 128" + 22579227 — ..

a) (k+ 30 = + 1287 + 544% + 108k + 81

b) (p— 5)° =35 — 30y° + 379" — 2500y* + 9379 —
18 750y + 15 625

) (3g — 4)' = 814" — 4324 + Bedg" — T68q + 256

d) (2x + 7p)? = Bx? + Bdaty + 20day? + 3437

e (W2 + V)5 = &8f + 24VEx" + 180x* + 120VEx7 +
V70 + 54VEr + 27

) (227 — 3?)* = 322" — 240217 + T20:2%4 — 108025 +
Bloz?y® — 243"

a) (x—2)7 =" — 265" + 312" — .

b) (3y + 5)" = 19 68397 + 295 245)° + 1 968 300y" + ...

c) {z1 — 2 =2 1129 + 5527 — .

d) (Ve + V5)"" =2 + 10V5a 4 + 22544 + ...

2 14
<) (3&’ - E) = 4 782 9696 — 44 641 0446™ +

193 444 52467 + ..
F) (54 + 37 = 390 625+ + 1 875 0007 +
3937 5000 + ...

B4 375 — 56 250 + 15 625)°

Answers

10, (3x— 5y)° = 720+° — 7290x% + 30 375x%* — 67 50057 +
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