
Math 105 TOPICS IN MATHEMATICS

SOLUTION FOR QUIZ – X (04/06)

April 10 (Fri), 2015

Instructor: Yasuyuki Kachi

Line #: 52920.

[I] (6pts) (1)
(

x2 − 4
)2

= x4 − 8x2 + 16.

(2)
(

x2 + 4x + 2
)2

= x4 + 8x3 + 20x2 + 16x + 4.

Work. x2 + 4 x + 2

x2 + 4 x + 2×)

2 x2 + 8 x + 4

4 x3 + 16x2 + 8 x

x4 + 4 x3 + 2 x2

x4 + 8 x3 + 20x2 + 16 x + 4

(3)
(

1 + x + x2 + x3 + x4
)2

= 1 + 2x + 3x2 + 4x3 + 5x4 + 4x5 + 3x6 + 2x7 + x8.

Work. x4 + x3 + x2 + x + 1

x4 + x3 + x2 + x + 1×)

x4 + x3 + x2 + x + 1

x5 + x4 + x3 + x2 + x

x6 + x5 + x4 + x3 + x2

x7 + x6 + x5 + x4 + x3

x8 + x7 + x6 + x5 + x4

x8 + 2x7 + 3x6 + 4x5 + 5x4 + 4x3 + 3x2 + 2x + 1
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[II] (2pts)
(

x − 2
)(

x + 3
)2

=
(

x − 2
)(

x2 + 6x + 9
)

= x3 + 4x2 − 3x − 18.

Work. x2 + 6 x + 9

x − 2×)

− 2 x2 − 12 x − 18

x3 + 6 x2 + 9 x

x3 + 4 x2 − 3 x − 18

[III] (2pts)
(

x − 1
)(

x + 1
)(

x2 + 1
)(

x4 + 1
)

=
(

x2 − 1
)(

x2 + 1
)(

x4 + 1
)

=
(

x4 − 1
)(

x4 + 1
)

= x8 − 1.

[IV] (6pts)

(1)
(

x2 −
√

2 x + 1
)(

x2 +
√

2 x + 1
)(

x4 − 1
)

=

(

(

x2 + 1
)

−
√

2 x

)(

(

x2 + 1
)

+
√

2 x

)

(

x4 − 1
)

=

(

(

x2 + 1
)2

−
(√

2 x
)2
)

(

x4 − 1
)

=

(

(

x4 + 2x2 + 1
)

− 2x2

)

(

x4 − 1
)

=
(

x4 + 1
)(

x4 − 1
)

= x8 − 1.

2



(2)
(

x −
√

2 −
√

3
)(

x +
√

2 −
√

3
)(

x −
√

2 +
√

3
)(

x +
√

2 +
√

3
)

=

(

(

x −
√

3
)

−
√

2

)(

(

x −
√

3
)

+
√

2

)

·
(

(

x +
√

3
)

−
√

2

)(

(

x +
√

3
)

+
√

2

)

=

(

(

x −
√

3
)2

−
(√

2
)2
)(

(

x +
√

3
)2

−
(√

2
)2
)

=

(

x2 − 2
√

3 x + 3 − 2

)(

x2 + 2
√

3 x + 3 − 2

)

=

(

x2 − 2
√

3 x + 1

)(

x2 + 2
√

3 x + 1

)

=

(

(

x2 + 1
)

− 2
√

3 x

)(

(

x2 + 1
)

+ 2
√
3 x

)

=

(

x2 + 1

)2

−
(

2
√

3x

)2

=

(

x4 + 2x2 + 1

)

−
(

12x2

)

= x4 − 10x2 + 1.

[V] (4pts)

(

x + 1
)(

x + 2
)(

x + 3
)(

x + 4
)(

x + 5
)(

x + 6
)(

x + 7
)

= x7 + 28x6 + 322x5 + 1960x4 + 6769x3 + 13132x2 + 13068x + 5040.
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Work for [V].

1

1/ \1
1 1

1/ 2\ /1 \2
1 3 2

1/ 3\ /1 3\ /1 \3
1 6 11 6

1/ 4\ /1 4\ /1 4\ /1 \4
1 10 35 50 24

1/ 5\ /1 5\ /1 5\ /1 5\ /1 \5
1 15 85 225 274 120

1/ 6\ /1 6\ /1 6\ /1 6\ /1 6\ /1 \6
1 21 175 735 1624 1764 720

1/ 7\ /1 7\ /1 7\ /1 7\ /1 7\ /1 7\ /1 \7
1 28 322 1960 6769 13132 13068 5040

(row 0)

(row 1)

(row 2)

(row 3)

(row 4)

(row 5)

(row 6)

(row 7)
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