(© Educate.ie)

SAMPLE PAPER 2014: PAPER 1

QUESTION 2 (25 MARKS)
Question 2 (a) (i)

STEPS TO PROOF BY INDUCTION

1. Prove result is true for some starting value of n € N.
2. Assume result is true for n = k.

3. Prove result is true for n = (k +1).

REQUIRED TO PROVE: 1+2+3+............. +n= n(n2+ D
STEP 1: Prove the result is true for n = 1.
N (53
2
1)
2
1=1 [Therefore, true forn = 1.]
STEP 2: Assume it is true for n = k.
142434 = KEED
2
StEP 3: Prove it is true forn =k + 1.
Prove (14+2+3+............. +k)+(k+1):w2(k+2)

Use the result in Step 2 to prove Step 3.

A+243+. s +k)+(k+1)

:@-l-(k—i-l)

:(k+1)[§+1}

k+2
—(k+1)[7}

C(k+1)(k+2)
B 2

Therefore, assuming true for n = kK means it is true for n =k + 1. So true for n = 1 and true for
n =k means it is true for n = k + 1. This implies it is true for all n e N.
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Question 2 (a) (ii)

S - n(n+1)
2
S0 =S50 = 100(2101) _ 306 =3775 « This the the sum of the numbers between 51 and 100.
QUESTION 2 (b) FORM.ULAE AND TABLES BoOk
Indices and logs [page 21]
log, Jx+ log, (cx)

log,(xy) =log, x+log, y
1
=log_x? +log_(cx)

log, [f] =log, x—log, y
=%10gcx+logcc+logcx y

= %logc x+log,. c log, (x*) =glog, x
log,1=0

:%p+1
1

log, [—]:—logax
x




