Solutions to Applications of Algebra and Calculus 1.3

1.

20 20

20
23r=32r=3x7(20+1)=630
r=1 r=1
15 15 15 15
Z(4r—3)=4Zr—23=4><7(15+1)—3><15=435
r=1 r=1 r=1
15 15 4
Z(Zr +1) = Z(Zr +1) - Z(ZT +1)
r=5 r=1 r=1

15 4
=(2><7(15+1)+15)—(2x§(4+1)+4)=231

2. 2x1—-1=1
12 = 1 so true forn = 1.
Assume true for n =k, i.e.

zk:(Zr —1) = k?

C_onsider n=k+ 1
k+1

Z(Zr—l) Z(Zr—1)+2(k+1)—1

—k2+2(k+1)—1
=k?+2k+2-1
=k?+2k+1
= (k + 1)?

True forn=k + 1.

The formula is true for n = 1 and if true for n =k, then true for n = k + 1. Hence by
induction, the formula is true vV n € N.

(Note the underlined wording. This is essential to achieve full marks!)

3. 3x1—-1=2
16Gxa+1) _ = 2 sotrue forn=1.
Assume true forn =k, i.e.
k(3K +1
2(3"‘”—¥

Con5|der n=k+ 1
k+1

Z(Br—l) Z(Br—1)+3(k+1)—1

k(3K+1)

+3(k+1)—-1
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2
_ (Bk+4)(k+1)

2
_(k+D)E(k+1+1)
2
True forn=k + 1.

The formula is true for n = 1 and if true for n =k, then true for n = k + 1. Hence by
induction, the formula is true vV n € N.



