
Math Olympiad and Problem Solving Programs
E220 - Intermediate Math Competitions
Problem Set 29.1 - Binomial Theorem
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1. (a)

(x+ y)4 =

(
4

0

)
x4y0 +

(
4

1

)
x3y1 +

(
4

2

)
x2y2 +

(
4

3

)
x1y3 +

(
4

4

)
x0y4

= x4 + 4x3y + 6x2y2 + 4xy3 + y4

(b)

(x2 − y)4 =

(
4

0

)
(x2)4(−y)0 +

(
4

1

)
(x2)3(−y)1 +

(
4

2

)
(x2)2(−y)2 +

(
4

3

)
(x2)x1(−y)3 +

(
4

4

)
(x2)x0(−y)4

= x8 − 4x6y + 6x4y2 − 4x2y3 + y4

2. 20

3. (a)
(
20
4

)
= 4845 (b)

(
15
5

)
= 3003

(c)
(
14
3

)
(2x)3(−y)11 = 364 · 8x3 · −y11 = −2912x3y11. -2912

4. d =
(
9
4

)
= 126, n = 9

5. 64

6. 0
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8. 7
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(
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5

)
10.

(
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)
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