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Permutations and Combinations: Lesson 4
Part One: Expanding Binomials
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Expanding Binomials; The following examples will illustrate how to

expand a binomial to the n' power.

Exampfe 1: Fxpand. (2a-3b)

One way to expand this would be to write it as (2a-3b)(2a-3b)(2a-3b)(2a-3b)(2a-3b),
then do all the algebra in multiplying everything together! This would obviously
take a very long time. Fortunately there is a formula we can use to find each
term in the expansion separately.

»
’

k+1 C X y

With this term formula, it is possible to find any term in the expansion of a
binomial. Using the formula isn’t hard, all that is involved is substituting your
numbers and simplifying.

There are a few simple rules to follow:

n is the power of the binomial. In this case it’s 5.

X represents the first term of the binomial (including sign) - 2a

y represents the second term of the binomial (including sign) - -3b

k represents one less than the term you want. If you want the first term, k = 0.
For the second term, k = 1. For the third term, k = 2.

*The total number of terms in the expansionisn + 1

First term: .C,(2a)*°(-3b)’ =(2a)’ = 32a°

Second Term: ,C,(2a)y}(-3b)} = 5(2a)'(-3b) = 5(16a*)(-3b) = -240a‘b
Third Term: .c,(2a)*(-3b}2 =10(2a)(-3b) =10(8a%)(9b?) = 720a’b’
Fourth Term: .C,(2a)*(-3b) =10(2a)X(-3b)’ =10(4a2)(-27b?)= -1080a%b°
Fifth Term: .C,(2ay(-3b)’ =5(2a)(-3b)* = 5(2a)(81b*)= 810ab"*

Sixth Term: .c (2a)*(-3b) =(2a)°(-3b)y* = -243b°

Full Expansion = 32a° - 240a'b +720a°b? -1080a°b° +810ab* - 243b°
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Exampfe 2: Expand: (3x + 74)

0
First term: ,C,(3x)*° (%) =(3x)’ =27x°

!

Second Term: scl(sx)“( ij 3(3xY’ ( j_@_f G
. . o 1Y 1) _3(3x)_ 9
Tbﬂ’&[ Term: ,C,(3x) (—j —3(3x)1(zj ST _EX
Fourth Term: sC (3x)33(—] =(3x )( j 614

PMHEDCP&MS]OH 27x3 +27x +gx+i
4 16~ 64

Exampfe 3: Expand: (X — 3y)'

First term: ,C,(2x°)°(-3y?)° =(2x°)* =16x*

Second Term: ,C,(2x%)}(-3y?) = 4(2x*)(-3y?) = 4(8x°)(-3y?) = -96x°y?
Third Term: ,C,x3)2(-3y?) = 6(2x*P(-3y?)’ = 6(4x°)(9y*)= 216x°y*
Pourtb Term: ,C,(2x°)°(-3y?)* = 4(2x®)(-3y?)’ = 4(2x%)(-27y°) = -216x°y°
Fifth Term: ,C,(2x*)(-3y%) = (2x*F(-3y?) =81y°

Full Excpansion: 16x - 96x°y? +216x°y* - 216x°y° + 81y

Exampfe 4: Expand: (2x — 3/x)'
First term: ,C,(2x%)"° (;’j =(2x?)* =16x*

Second Term: 401(2x2)“(§j =4(2x%) ( j 4(8x )( }@ =-96x"°

Third Term: ,c,@x?) (YBJ = 6(2x%Y (;’j = 6(4x)

Pourtb Term: ,C,(2x*)*® (;’j =4(2x2)1(§j =4(2x )[ 3

Piftb Term: ,C,(2x*)"* (;) =(2x*) (;3] =8—}

X

Full Expansion: 16x® -96x +216x7 - 220, 81
X X
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Questions:

1) Expand (2a-3b)'

!

2) Expand (3a - Yay

3) Expand (2% — 3y?)’

4) Expand. [2x2+§}3
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"P’-'t’ﬁfl seprdrbndsdobrdrdadsbndrdudsbedndadobrdoddsbrdadebntodygy
E 1) Firstterm: ,C,(2a)"°(-3b)° =(2a)’ =16a* E
s Second Term: ,C(2a)"(-3b} = 4(2a)*(-3b) = 4(8a°)(-3b) = -96a°b .
B Third Term: ,C,(2a)*(-3b) =6(2a)’(-3b)’ = 6(4a*)(9b?) = 216a’b’ +
. Fourth Term: ,C,(2a)*(-3b)’ = 4(2a)(-3b)’ = 4(2a)(-27b*) = -216ab’ .
: Fifth Term: ,C,(2a)"*(-3b)" =(-3b)’ = 81b* :
¢ Full Bxpansion: 16a - 96a°b +216a’b? - 216ab’ +81b* *
H .
* 2) First term: ,C,(3a)*° (—EJO =(3a)’ =27a° s
@ s 3~0 - - ]
N 4 -
+* 1 2 »
b Second Term: 301(3a)3'1(—1) =3(3a) (—lj = 3(9a2)(—£j S .
. 4 4 4 4 :
* »
s Third T c.cay?(-L) 3(3a) 1) _ g da ’
. 17 erm. a - = a - = a =— -
; C.(ear? (-] =3eay(-5] =36a) |32 :
* 3 3 *
1 1 1
. Fourth Term: ,C,(3a)*® (——j =(3a)’ (——j =-— .
E b ,C,(3a) 7 (3a) 7 7 E
B . 27a° 9a 1 "
* Full Expansion: 27a° - 212 +22_ = 4
H ; 4 16 64 .
: *
+ 3)  Firstterm: ,C,(2x°Y°(-3y?)° =(2x°) = 8x° *
¢ Second Term: ,C(2°F(3y*) = 3(2x°P(:3y?) = 3(4x°)(-3y*) = -36x°y? :
: Third Term: ,C,(2x%)%(-3y?) = 3(2x*}(-3y>) = 3(2x*)(9y*) = 54x°y* :
M Fourth Term: ,C,(2x*)3(-3y2)® =(-3y2)’ = -27y° *
E Full Extpansion: 8x° - 36x°y” +54x°%y* - 27y° E
a 0 L]
E 4)  First term: ,C,(2x°)*° (éj =(2x%)* = 8x° E
4 y -
N -+
* Second Term: ,C,(2x>)* 1[ j 3(2x2) ( j 3(4x )( j .
+ *
* +
H Third Term: ,C,(2x2)* 2( J = 3(2x2)1( ] = 3(2x )(%J 2‘ B
- Yy ]
. 3 3 .
+ 3.3 _ 3 27 *
4 Fourtb Term: ,C,(2x?) ( j —[—j =— "
* y) \y) vy *
L 4 2 *
. Full Excpansion: sx° + 30X, 541( Z—Z o
: y ¥y s
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Finding a Darticular Term: Civen some information about a term,

A4

you will be expected to solve various question types.

Exampfe 1: Given (3x — 4)°, determine the middfe term of the expansion.

The k-value of the middle term is found by dividingn by 2. > 8+2=4
:C.(3x)**(-4)" =70(81x*)(256)=1451520x"

!

Exampfe 2: Given (5x — 2y)’ Find the coefficient of the term containing x

In order to find the k-value, first plug everything you know into the formula.
(Use an empty box for k, since that’s what we’re trying to figure out.
oC(5%H(-2y)

By inspection, we can see that to get a term with x5, we need to put a 4 in the

space.
,C.(5X)™*(-2y)* =126(5x)*(-2y)* =126(3125x°)(16y*)= 6300000x°y*

Exampfe 3: Given (2x' — 2y°)’ find the coefficient of the term containing x°

In order to find the k-value, first plug everything you know into the formula:
SCD(2X4)5_D('2y2)D

By inspection, we can see that to get a term with x12, k must equal 2.
sC,(2x ) 2(-2y?Y =10(2x*)*(-2y? ) =10(8x'?)(4y*)= 320x"*y"

6
Exampfe 4: Given the binomiaf [3x3+13J , find the constant term
X

In order to find the k-value, first plug everything you know into the formula:
k
« 1
Cer (%)
X
The constant term occurs when the x’s completely cancel out.
Do a quick table to see what value of k is needed.

Nowv fill in

the term sC,(3x°)° (isj
formula and s
solve with — =20(ax¥ |
k =3. i

— 20(27x9)(F]

=540
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. . 7. 215040
: m in ansion of (x + @) is ——, . \% a.
5: A ter the exp ( ) 4 Find the vafue
y
To find the k-value, first set up Now that we know k = 2, 21508 _ - v (a)f
the term formula as follows: set the given term equal 21506¢ _ .,
,C (X)7ﬂ (a)D to the term formula. This )
. ill set things up so you et
By inspection, we can see that to \évém solve f?)r ap y S
get a term with x5, k must equal 2. ' \/ng
21504x° 21y*

=, C, ()™ (a)k 32

4

Questions:

1) Given (2x — 6)°, determine the middfe term of the expansion.

2) Given (3x + 2y)°, determine the middfe term of the expansion.

8) Given (52 + 9y)° Find the coefficient of the term containing z°

LA LR A L I L L L L L L I L L R LS S L e R I S L L L L I I R S L IR AL R L ALY
SE40H0HCBSEBES5 S 0404 BH 0400454080 40408080808080 808080400080 8080 00000000800 08080 00004
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% 4) Given (8 — 7y")’ Find. the coefficient of the term containing x*

5) Given (42 + 3y’ Find the coefficient of the term containing y"

6) If a term in the expansion of (Zx‘ +—

8
7) Given [x3+13J , find the constant term
X

8

8) A term in the expansion of (mx-4)° is 1451520x%. The value of m is

‘*l.l'.I‘Hl'l".I""'I’.I‘l‘l.l‘l‘lﬂ.l‘lGI‘I.I‘I‘I'I‘I{lil'l‘l{l’lllIil-il-lll-IiIHIill'lnlbllilil-lblili'li
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!

9
9) Determine the sixth term in the expansion of (,3_3)

X

10) In the expansion of (x +y)'* , what is the numericaf evefficient of the term containing x3y'!

11) Given (8x% - 7y%)? , determine the position of the term containing

a

n
12) The fifth term in the expansion of [a4—3j contains a*. Determine the vafue of .

18) The term -1080ab% occurs in the expansion of (2a-3b)" . Determine the vafue of n.
14) Find and simptify the fourth term in the expansion of (2a-3b)°

7
15) How many terms are in the expansion of (x3+1]

X
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10Cs (20 (-6)°

= 252(2%)° (-6)°

= 252(32X°)(~7776)
= —62705664x°

¢u-¢-¢u|!

containing z2

:Cy(62)°(9y)-

By inspection, we'll get z°
whenk =4

+C.(52)"*(9y)*
=15(52)*(9y)"*
=15(252%)(6561y*)
= 2460375z%y*

6) Use the formula t,,, =, C,Xx

[
tDﬂ 3 D( X2)3 (yj

containing X_z when k = 2.
y

2
t,y =, C,(2¢2) [mj

y

2
= C,(20) T

_6x’m’?
t,= 5
y

54x7 _6x'm?
y Y
54 =6m?
9=m?

m=3

dabapapabopapobobabababababobubabnbobabobopobabobobabopobobnbapahabapobndadn

3) First find the k-value of the term

n-k, ,k

solve this question. First place
everything you know into the
equation, leaving k blank for now.

By inspection, we get a term

Now plug in the known term in the left side

:C. (3% (2y)*
=70(3x)*(2y)*

SRS ESESR SR SRS TSRS SRS ESR SRS GR SRS NSRS RSER TGRS ES SSRERSEsnen

1) The k for the middle termis 10 + 2 =5 2) The k for the middle termis 8 + 2 =4

=70(81x*)(16y*)

=90720x*y*

4) First find the k-value of the

term containing x36

oCy(8x°)*H(=7y*)

By inspection, we'll get x*
when k =3

o C;(8X°) 7 (-7y%)?
=84(8x°)°(-7y°)’

= 84(262144x%)(~343y°)
= —7552892928x%°y°

7) . [ 1 jk 8)

=70(x%)* (%)

_ 70x?

X12

=70

5) First find the k-value of
the term containing y!2

:C (42 3y

By inspection, we'll get y*
whenk =4

5C4 (425)574 (3y3)4
=5(4z°)(3y*)*
=5(42°)(81y")
=1620z°y"

Use the formula

t,., =, C.x"*y“to solve this
question.

First place everything you
know into the equation,
leaving k blank for now.

— U N
0., = CD(mx)B (-4)"

By inspection, we get a term
containing x4 when k = 4.

tyn =5 C, (Mx)"* (-4)"
t,., = C, (mx)4 (-4)4
t. =17920m*x*

Now plug in the known term in
the left side

1451520x* =17920m*x*
1451520 =17920m*
81=m*

m=3
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9) Use the formula t,,, =, C, (X)n'k (y)k. 10) use the formula t,,, =, C, (X)n'k (y)k.
For the sixth term, k=5

tk+1 :n Ck (X)n_k (y)k
2195 3 >
sy = Cs(x ) (';)
5
t. =126(x2)4(-§]

!

First predict what k has to be in order to get

14 ] (y)D

If the empty box is filled with the number 11,
you will get the required term.

tll+l 214 Cll(X)l4-ll(y)ll
t, = 364x°y"

the required term: t,) =, C(x)

te :126X8 - 243 12) n-k k
x° Use the formula t,,, =, C(Xx) (Y) .
t, =-30618x° To get the fifth term, k = 4.
4
nal 3
11) L = C4 (a4) ('EJ

First find the k value of the term
containing x36

oC @Y7y
By inspection, we'llget x*
when k=3

By inspection, we can see that n = 6 will
give the correct exponent for a.

=, C(a)" [gj
t,=15(a*)’ (%T

t, =15a° (8—1j

a4

This corresponds to the fourth term of
the expansion

13)

LA LR A L I L L L L L L I L L R LS S L e R I S L L L L I I R S L IR AL R L ALY

Use the formula

n-k k
tk+1 :n c:k (X) (y) .
First predict what k has to be in
order to get the required term:
To get back b3, there is only one
option for k. It has to be 3.

_ n-3 3
.=, Cs (X) (y)

To get back a?, the value of n must
be 5

t,. = C,(2a)”" (-3b)’
t, = C,(2a)”’(-3b)’
t,=10(4a’)(-27b°)

t, =-1080a’b’

t. =-1215a°

14)

Use the formula t,, =, C, (X)n_k (y)k :

To get the fourth term, k = 3.
t,. = C;(2a) " (-3b)’

t, =20(2a)’ (-3b)’
t, =20(8a’)(-27b%)
t, =-4320a°b®

15)

more than the value of n.
Therefore, there are 8 terms.

The number of terms in an expansion is one
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