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INDUCTION — WORKSHEET

COURSE/LEVEL _
NSW Secondary High School Year 11 Preliminary Mathematics Extension. Syllabus reference: 7.4,

1. Prove the following by induction, where 7 is any positive integer:

(a) 1+2+3+...+_n=___”(”+1). -
n? = n(n +1)(2n +1)

by 1*+2%2+324 4+ :

3 =n2(n+1)2

© P+2°+3 4. 4n 7

x @ P+2°+33 4. 1p =@1+2+3+...n)%

© 143+5+7+...+(2n-1)=n>

1.1 1 1 n
6 @ —t—+—+.. .+ = .

12 23 34 nn+1) n+1

1 1 1 1 n
@ —+—

...+ = .
14 47 710 Bn-2)3n+1) 3n+1

() 1234234434544 n(n+ 1 n+ 2)= i +1)(”: 2K +3)

2. Prove the following results for all integers 1 > 1.

(@) 3" +1 is divisible by 2. ®) 3% —1is divisible by 8.

k(@ 5"+ 2(1 1") is divisible by 3. @ 5% +5" +2 is divisible byd.

3. . Prove that each of the following expressions are divisible by 5 if n is any positive integer.
(@ 2% -3", () 3% 42m2

© 9™, S @ 136" )+2.

4.  Prove the following:
(@ 3" >1+2n
() 4" >1+3n.
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