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1. A student is investigating the following statement about natural numbers.

“n®—nis a multiple of 4”

(a) Prove, using algebra, that the statement is true for all odd numbers.

(4)

(b) Use a counterexample to show that the statement is not always true.

1)

a)

If nis odd Cthen = 2kt |- for an integer K .
1/

n*on - (2kr1) - (2k+1) O

c 8Ktk ok v (k1) ©

S QK r 2k E hk = 4 (26T 3Kt E)

As ¥ is an integer 4 x (1k31‘3|<7'+l<) is a mMultipte of 4.
Therefore , if n iS odd then 0*-n is a mulbple of q@
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§-2 =6 which is not a Mulfiple of 4.@
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2. (i) Astudent states
“if x* is greater than 9 then x must be greater than 3”

Determine whether or not this statement is true, giving a reason for your answer.

(1)
(i) Prove that for all positive integers n,
n®+3n°+2n
is divisible by 6
@)
() daim: iF A >q then 2 > 3

1

if x:-4 > (-4) 216 >9q and (-4)< 3

0,

then the Statement s false

T

LR

= X-9 >0

< (At3)(x-3) >0

x>3  AL-3 (statement is false)

/
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[}

o) 0’30 ran = a(nty3n42) ()

n(nx1) (nrz) | which is the product of
three consecutive integers. @

Ly

of consewutive Itegers . 1, 8 ,@ b
k O gne of the numbes

7 s dwisible by 3
\
J

Exampies

N

1€, +,(8)
23 ,0u), 25

@D at Kkast one of them
wil be divisible by 2

ps n(nri) (nr2) s a wmuttipte of L and g multhiple of 3, %t must

be a mulhple of ¢ .

(‘i\)

.'. So , 0t 30 +2n 15 divisible by 6 for all jngegecs n .
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3. In this question p and ¢ are positive integers with ¢ > p
Statement 1: ¢°> — p? is never a multiple of 5

(a) Show, by means of a counter example, that Statement 1 is not true.
1)

Statement 2: When p and ¢ are consecutive even integers ¢° — p’ is a multiple of 8

(b) Prove, using algebra, that Statement 2 is true.

(C))

0) let q =8 qgnd p -3

3 3
v-p 98-8
485 ~, which s a multiple of §. Statement | is not tvue-
|

"

b) et p <20 and g=20r2 (O

(1n+').)3— (iv.n)3 = (n+2)(20+42) (zn+2) - 80"

-_(4nz'+gn+q)(zn+z) - gn°

. Snsf yn + 2qn +8 ~gn @

o

240+ 2 at 8 (7

e

W

8(3n+30+1)
\

So, 9°-p° is o mulkiple of 8.
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4. (i) Use proof by exhaustion to show that for n € N, n < 4

(n+1)°>3"
(2)

(ii) Given that m3+ 5 is odd, use proof by contradiction to show, using algebra, that m
is even.

@)
0 e M, <Y so n=1(,2,%0,4 (0 £MI)

7

a=l 233, 2'=3  ¥>8

n=2, 3°27%, 3=9 7#>9

=3, Wisgh 203 (4513

n=l, S=125, 8231 125531 O

e 1é & (N, n <Y, den CVH—‘)S>S“ 0)

Q)

g

= Pk eI2k ek £ | +5
= QeI +H2LkZ gk +(

= 3 2
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5. Prove, using algebra, that
n+1y-n’

isodd forall » e N
4)
cose Lt n (s evetn
b n=2k ,KEZ

(ok+)® —(26)% = Bk +12k™ Gk +] - $K5 O
z [2k® ek |
= 2( 6k £3k) +
& becouse In is even by
defwinon , So In+\ is odd

\ N\
whieh 5 ood (1)

case 2. nisodd
A=kt , KEZ

(2+2)% -(2k+\)* = 9kS42Uk? 42Uk + - (Fe3l2k bk +1) @
= |2k* HRK +F
=26k +%k +73) +|

whtclA ts ado\,
Hence gdd Foroll L E N (

D


























































































































































































