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P . . L 12 |
1. "~ Find the coefficient of x'7 in the expansion of (x2 - Zx)

: 16
2. Find the middle term of (xz - -B .
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8. Find the term independent of x in the expansion of

12
(2:1:2 +l) ]
x
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4. Determine the coefficient of x° in the e;f)ansion of
9
(1+x—x3)(1—-x2) .
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b. Expand,(1+ x+ 2x2) in ascending powers of x as far as the -

term x?.
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6. Determine the coefficient of ¥® in the expansion of

Ay
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7. (a) Factorise 1+x+x%+x3

(b) Determine the coefficient of x* in the expansion of |

3
(1+x+x2+x3) .
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8 Find the numerically greatest coefficient in the expansion of -

10
(2-32)". Also find the greatest term when x = —2.




YEAR 12 - 3 UNIT REVISION - BINOMIAL THEOREM

PAGE 8

9. (i) State the binomial expansion of (1+x)" and hence by
considering the coefficients of x” in the expansions of
(1+x)""' and (1+x)1+x)") prove the Pascal triangle

relation *C, +" C,_, ="*1 C, 1
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. o
(ii) By evaluating _[ (1-x)"" de \\

0
in 2 different ways, prove that the following identity\g

holds for all odd values of m:

22 m 23 m : - 2‘r+1 m
_Eng 4 Emg, 4 (-1 2=
2 2 C+ 3 C, +( ‘). — " G
' m+1 I

m+1

+ o (="
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n )
10. Using the expansion (1+x)" = 2 "C,x", prove the following:g

r=0 |

|
|
|

(i) 1—nCI+nCZ_nC:;+ ces +(_1)ﬂ- ﬂCn=0 A 4

@) 1-347C+4"Cp= .. +
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(x2 2x)'12, n=12,

a=x% b=-2¢
Ty ="Ca" 8"
—IZC( )12r( 2)
IZC ( 2)12— 24—"

~ For the term containing
17 !
x )
24-r=17, r="79 C
T8 = 1207 .(__2)7 .x17
The required coefficient

is 2C; (-2)" =-101376 |
16 |
(xhl) , n=16 !
x/, ‘
=2, b=—l _

x
There are 17 terms. |
9th term is the middle
term, sor=8.

o 5]

=18C,x® or 12870x%

—) , @=2x"

y n=12

b=
T.="Ca""b |

g, (ot (2]

- 12C .(2)12—r 'x24_'3r
. : r . ’ !
For the constant term,
24-3r=0, r=8
Ty = 12Cy - 24 = 7920.

er--

°C,=9, °C, =36, °C; =84,
°C, =126 ="C;.
E—(1+x—x )(1—9x
+36x% —84x°% + 126x° -

The coefficient of x? is
84 + 126 = 210.

: ‘ | 7.
LetE = (1+x x )(1 x )9.

10
LetE=(1+x+2x2) |
a.ndy=x+2x2 !
Then E = (1+ y)m |
¢, =10, °C, =45, |

100, = 120, 1°C, =210 ;

y? = x% + 4% + 4x* He

Pl
=x° +6x* +.. |

y —(x+2x2) =xt+. ‘
E= 1+10y+45y +1205°
+210y +. ‘,
=1+10(x+2x2)
+45(x2+4x3.+4x4)
+120(x* 62 +..) [
] +210(x4+...) |
o E=1+10x+65x

+300x% +11102*
+higher powers of x.

1% 1)
6. LetE=(x+—) (x——]
X X

Using a™b™ = (ab)",

For the term containing_ x7,

12-4r=8, r=1 C
T, =5Cx® =628
The required coefficient is 6

(a)

l+x+x%+2° |
=(1+x)(1+x2)
(b) LetE= (1+x+x2 +x3)

3 |

- {

E=(1+x)3(1+x2)3 |

=(1+3x+3x3+x3) '

x(1+ 322 +3x* + xﬁ)f

The coefficient of. |

x*=3+9 o
=12

(2- 3x)m, n =10,
a=2 b=-3x
We first prove:
"Cri"Coy=(n-r+1):r
llCr ‘
_Hn=1)..(n-r)n=r+1).
1-2..(r-1-r |
n-r+1
— |
VGG = (n-r+ 1)y
We have: ’ :
T ="C.a™ " ‘
Tr = nCr_lan—r+lbr—1
Using the result proved
above :
T _n-r+l1d
- T r a
Substituting, !

T 11—r(—3x]
2

r+l _
We are only interested in . -

= nCr—l

T. 7

the numerical value of the
coefficient, so !
coef. of T, ,; 2 coef. of T},

if 11"’-@-)2 1=r<6.6

r
Soforr=0, 1, ..., 6 :
T,,:27T, and for 7<r<10,

T2 T, 1. ‘ ‘
Hence T; has the greatest f

coefficient ;

= wcs 24 '(—3)6 :
| =2449 440 :

When x=-2, using the |

result proved above:
To1 11—r_(—-3x)
r 2

T,
_3(11-r)
T,,,2T,if33-3r2r }

r
r<8.25
" The greatest term

~occurs when r =8,

Then Ty = 1°C; -2%.6° |

T
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Mo ="C +"C,,

(ii) Letm=2n+1 then:
(1- x)2n+1
= (1-2)"
=1-"Cux+ "Cox® + ..
+(-1)"."C " + .
+(=-)"."C, x™. :
We integrate both sides
with respect tox :

L.H.S.
g
= [~ @
0 R B
(l_x)m+1 2
Jen]
0 .
-1 1
B m+ 1[(—1)m+ —1]
. NOW (_ 1)m+1 ( 1)2n+2 .
=1
Hence L.H.S.=0.
R.H.S.
2
[x - 32— * mCI +
2
+(-1)" i
r+1 o |
2 3
= 2“"23‘" M(vl -+ g"‘“ Cz
m 2m+1 :
(-1 "C.,
=9 m+1l ™
But L.H.S. =0, hence
92

2_?""01

. : r+l1
L () +-1me, 2
=1+"Cix+ nczx2 o r;rr}ﬂ
+nCrxr+nCn,xn. +(_ 1)m'.mCm- =0. .
: m+1
- Now, . ,
(1+x)"+1 : n_ r n 2
i {10, (1+%)" =1+ "Cix+ "Cpx
=(1+x)}(1+%) + .. +"Cx” |
=(1+x)(1+”§'1x+q.. | +"Cx™ ... (1)
+"C, T+ rxr‘f () Putx=-1 then:
+ nCnxn) .. ‘1 O = 1— nCI + nCz nC |
Comparing the | + oL+ C,
%oeiﬁcignt of x” on ‘ Hence the result,
t . es: k .. '
oth 51 (i) Integrate both sides of !

(1) with respect tox :
(1+ )" ’ |
n+1
-1

2
=[x+nclx—+ ‘oo
2

n+1 0
nC ]
n+1
LHS =—%_
n+1l
RHS.=0-(-1+4"C,
—3"Co+ .. +(-1)""C,
. 1_%”01_*_%7102
D,
C =
+1 »=0.




