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HARDER INDUCTION – WORKSHEET
COURSE/LEVEL
NSW Secondary High School Year 11 Preliminary Mathematics Extension. Syllabus reference: 7.4.

1. Prove the following by induction, where n is any positive integer:
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Hint: You may use the fact that   ( ) ( )yxyxyx −−+= sinsinsincos2 .

(k) Prove the Binomial Theorem:
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2. Prove the following results for all odd integers .1≥n

(a) nn 73 +  is divisible by 10 . (b) nn 117 +  is divisible by 9.

3. Prove that each of the following expressions are divisible by 9 if n is any positive integer.

(a) 164 −+ nn . (b) 1352 −+ nn .

(c) ( ) 1713 −+ nn . (d) ( ) ( )333 21 ++++ nnn .

4. Prove that nn yx 22 −  is divisible by yx +  where n is any positive integer.

5. Prove the following for all integer values of n not less than 1.
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 (Note that  (c)  is a special case of the inequality in (d) with 2=r .)

6. (HSC 1985)

(a) Show that for 0≥k ,  ( )( )21232 ++>+ kkk .

(b) Hence prove that for 1≥n ,
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7. Prove Bernoulli's inequality:   ( )nxnx +≤+ 11  where 1−>x  ( and n is any positive integer.)
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