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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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(k)  Provethe Binomia Theorem:
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2. Provethefollowing resultsfor al odd integers n 3 1.

(@ 3" +7"isdivisbleby 10. (b) 7" +11" isdivisible by 9.

3. Provethat each of the following expressions are divisible by 9 if n isany positive integer.
@ 4"+6n-1. () 5" +3n- 1.
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4. Prove that X" - y2n isdivisbleby X +Yy where n isany positive integer.

5. Prove the following for all integer values of n not less than 1.
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(Notethat (c) isaspecia case of theinequality in (d) with r = 2.)

6.  (HSC 1985)
(@ Showthatfor k3 0, 2k +3>2/(k +2)(k +2).

(b) Henceprovethat for n3 1,
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7.  ProveBernoulli'sinequality: 1+nx £ (1+ X)n where X > -1 (and n is any positive integer.)



