Exercise 1:

[a] = 12*j + a

[b] = 12*k + b

Where j, k are any integers.

[a] * [b] = (12*j + a) * (12*k + b) = 144*j*k + 12*j*b + 12*k*a + a*b

= 12*(12*j*k + j*b + k*a) + a*b

= [a*b]

Because (12*j*k + j*b + k*a) is some integer so [a] * [b] simplifies to 

12*(some integer) + a*b which is equal to [a*b] by definition.
Exercise 2:

	j
	(j+1)th Element of 16th Row of Pascal's Triangle

	0
	1

	1
	16

	2
	120

	3
	560

	4
	1820

	5
	4368

	6
	8008

	7
	11440

	8
	12870

	9
	11440

	10
	8008

	11
	4368

	12
	1820

	13
	560

	14
	120

	15
	16

	16
	1


The sum of the entries is: 216​
Exercise 3
(2-x + 3x)12 = (2-x)12(3x)0 + 12*(2-x)11(3x)1 + 66*(2-x)10(3x)2 + 220*(2-x)9(3x)3 + 495*(2-x)8(3x)4 + 792*(2-x)7(3x)5 + 924*(2-x)6(3x)6 + 792*(2-x)5(3x)7 + 495*(2-x)4(3x)8 

+ 220*(2-x)3(3x)9 + 66*(2-x)2(3x)10 + 12*(2-x)1(3x)11 + (2-x)0(3x)12
OR if you read the problem as: (2-x + 3x)2
(2-x + 3x)2 = (2-x)2(3x)0 + 2*(2-x)1(3x)1  + (2-x)0(3x)2
In expanding anything of the form, (a + b)n where a and b are any terms, and n is some positive integer, one can use the binomial formula.
http://en.wikipedia.org/wiki/Binomial_theorem
The leading coefficient of jth term in the expansion is the jth element of the nth row of Pascal’s triangle.
Exercise 4

120: {2, 2, 2, 3, 5}

120 = 2 * 60 = 2 * 2 * 30 = 2 * 2 * 2 * 15 = 2 * 2 * 2 * 3 * 5

101: {101}

101 is a prime number so its only factor is itself.

133: {9, 17}

133 = 9 * 17

144: {2, 2, 2, 2, 3, 3}

144 = 12 * 12

12 = 4 * 3 = 2 * 2 * 3

So 144 = 2 * 2 * 3 * 2 * 2 * 3 

121: {11, 11}

121 = 11 * 11

201: {3, 67}

201 = 3 * 67
67 is a prime number

Exercise 5

Note the following:

2 divides every even number with remainder 0.

2 divides every odd number with remainder 1.

So if x is an even number,

X (mod 2) = 0

If x is an odd number,

X (mod 2) = 1

So on the first 32 rows of Pascal’s triangle, wherever you see an odd number, it should be replaced by 1 and wherever you see an even number, it should be replaced by 0. 

Pascal’s triangle mod 2 can be constructed in the same way as you construct the regular Pascal’s triangle, except the following rules of addition apply:

0 + 0 = 0

0 + 1 = 1

1 + 0 = 1

1 + 1 = 0

Your result should look like a fractal.

