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Helen Liang Memorial Secondary School (Shatin)

Advanced level Pure Mathematics


Supplementary Lecture Notes

Binomial Theorem

A. Combination
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  where n and r are integers and [image: image2.wmf]n
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Some theorems:
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The proof is left as an exercise.

B. Binomial Theorem for integral index
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 is called the general term or the [image: image7.wmf](
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 term.

The theorem can be proved by induction.

Example B1

Find the coefficient of [image: image8.wmf]x

4

 term in the expansion of 
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C. Applications and Variations

Example C1

Prove that [image: image11.wmf]115
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 is divisible by 19.

Example C2
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Example C3

Show that [image: image14.wmf]rC
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Example C4

Given [image: image15.wmf](

)

2

5

2

2

0

1

2

2

2

2

x

x

a

a

x

a

x

a

x

n

n

n

-

+

=

+

+

+

+

L


(a)
Show that [image: image16.wmf](
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(b)
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(c)
Show that [image: image18.wmf](
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Example C5

Consider the expansions of [image: image19.wmf](
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Exercise

1.
Show that [image: image21.wmf](

)

-

=

-

=

å

1

0

1

1

r

r

n

r

n

rC


2.
Show that [image: image22.wmf]2
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3.
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Show that [image: image24.wmf]A

A

A

A

A

A

1

3

19

2

4

20

+

+

+

=

+

+

+

L

L


4.*
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and [image: image26.wmf](

)

n

n

n

n

n

B

x

B

x

B

x

B

x

3

1

3

1

3

1

3

0

3

1

+

+

+

+

=

+

-

-

L



Show that
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Hint: [image: image29.wmf](
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5.*
Show that [image: image30.wmf](
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Hint: [image: image31.wmf](
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