Prove that Z (2i=3)3"" = (n—2)3" +2 forall positive integers 7 using mathematical induction.

i=1

Basis case:

Inductive step:

i(zi—s)s"‘ = (-3 = -1 = (-1)3'+2

k
Assume that Z(Zi —3)3""" = (k=2)3* +2 for some arbitrary integer & > 1

i=1
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k+1
Prove that ) (2i —3)3"" = (k+1-2)3*" +2 = (k—1)3*" +2

i=1

= Ek: (2i-3)3" + (2(k+1)-3)3*

:i(zx—m’" + (2k-1)3*

=(k-23"+2 + (2k-13*
= (k-2)3" +(2k-13* +2
=(k-2+2k-1)3" +2
=(3k-3)3* +2
=3(k-1)3" +2

= (k=1)3*" 42

So, by mathematical induction, Z (2i=3)3"" = (n—2)3" +2 forall positive integers n

i=1




Expand and simplify (\/; =2,
You may write the coefficients in your final answer in factored form, as shown in lecture.

The coefficients in your final answer must NOT contain division, ! nor C(n, ') (or equivalent) notation.

NOTE: Do NOT use your calculator’s ! nor C(n, r) features. -
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Consider the expansion of (7x'* + %)20 ; SCORE: /9 PTS

For the questions below, you may write the coefficients in your final answers in factored form, as shown in lecture.
The coefficients in your final answers must NOT contain division, ! nor C'(n, #) (or equivalent) notation.

NOTE: Do NOT use your calculator’s ! nor C(n, r) features. =
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[a] Find the coefficient of x'® in the expansion. (j, ) {J ()) m P/’\C{”IL EZX C,’{jﬂ’;’(
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r=0
xMG r=x = 240-20r=10 = 24-2r=1 = r=2 whichisnotan integer
. A T
No x'° term, so coefficient= 0 l
L.'_ .....
[b] Find the coefficient of X in the expansion.
XM =x = 240-20r=-80, = 24-2r=-8 = r=16
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[c] Find the sixth term in the expansion.
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