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Questions

Q1.

(i) Show that x* — 8x + 17 > 0O for all real values of x

(c-4)" = 2c®— wsc + 40
-1 - 46

(re-4)" > o , (>c-4) +4 > A hence maﬂs ﬂrmﬂw thom zevo.

(ii) "If 1 add 3 to a number and square the sum, the result is greater than the square of the original
number."

State, giving a reason, if the above statement is always true, sometimes true or never true.

let the nuwber = n

(rwr'_%)’L > n”

A Lned >at

brn +4 >0

6n > -1
n>-2
3
n > _% ! s‘ir'a:\,‘cvvxavxf s %ome‘b»‘we,S true

(Total for question = 5 marks)

(Q02 8MAO0/01, June 2018)
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Q2.

Given 7 € Il. | prove that n® + 2 is not divisible by 8.

Ndwak  nuwmberS  Coun elfvev e odd ov  even .

ek odd nwmbers = 214 +4 lek evem Auwbers = 2l

5 d

(aneiy +2 [.:114 Y o+ 2

(2""”0(‘”"1”“ + 1)+ %14 42
3 7

‘6\41+%\<"‘+1l< Fol™ pyletrdt2 & K4 Ej

%1934+ 1218 + 6K +73 cé[k?+t]

a(4l<$+(,\4z+glﬂ>+g Mg""‘; -
L_,_——F—’_—‘
S vewn A whole nuwbev

hence gwlia io

7NN = oo
Even vinwmbes + % odd uwm not divisible lo\jcé

An 0dd aumber Canvot be diglsibl
by % -

2

This  wemns 3\‘\“'4"\ n€N , N +2 1S not d}vfstbu Loj € .
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(Total for question = 4 marks)

(Q15 8MAO0/01, June 2019)
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Qs.

(i) A student 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.

2
2C > 1

2
oo -9 >0

(o<+3)( 2-3> >0

L -3 D2WDY

-1 2 This Statewment

helouse L Coubel odso be |ess themr -

(i) Prove that for all positive integers n,

is divisible by 6
n(n> + 3n+2)
n(n+1)Cn+2)

Th'S 15 dhe generak Lovun
Jor dhe produck of twee
(0 nSelubv< hitegqen™ -

PR

(s wol” tvue

n®+3n°+ 2n

Within Heree ConSetubioe wdreﬂws o wulriple o 2 ond ozl o 2

MmasSt MMD':\S CDL\St S N +3V\ +adn IS akmo'gs JLV\%[H.L L::J é 'FDV ""I’l’m-ba‘]m -

Workea §oiutiéﬁ§ .a.nd
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(Total for question = 4 marks)

(Q14 8MAO0/01, June 2022)
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Q4.

In this question p and g are positive integers with g > p
Statement 1: ¢° — p* is never a multiple of 5

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

’l_vt\ a\/"éQ{ . P=53

8> 3"
S - A7
499

1 ] )
4%5:5 =47 heae df 425 end P23 477 p0 s o mubipl o 5.

Statement 2: When p and q are consecutive even integers g° — p® is a multiple of 8

(b) Prove, using algebra, that Statement 2 is true.
I At euen intgjer e = 2w

Thew  dnd 2um \\\/l\'elaw e An+L

3 3
(Ln+2)” = (2n)

(ﬂﬂmi_'})g g
gLne)(a* s ansety] — ¥n :
SEn ean” tn b r2act ] —%a?
%Er\3+ P ain+d] —%n S
g[ngk 2n"+3nsd —n’ ]
€ [5V\$+ Zned ] (Total for question = 5 marks)

s, 9520 15 o mwitiple o % (Q17 8MAO0/01, June 2023)
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Q5.

Prove, using algebra, that

n?+ 5n
isevenforallne N
H b= 1
1{1 N ois even N =1l I.f- nos oddl 1 Ak +4
1
(26 + 5021 (21a+4)" + 5 (2ert)

2
qu F 101 qet+qicrd + ok +5

4 141+ b
2
a( 21k r Sk) a( 2e¥+71e 3

MMJ”‘?\E/ ?&_ 2 hente even W\ubb}‘ole, oi_n_ henle evem .

2
N5, 1o Hes ewen {%v ol A€ N

(Total for question = 4 marks)

(Q14 8MAO0/01, June 2024)
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3 g . 0
“n +4n 1sprime for n € N (I)

(a) Determine whether statement (1) is always true, sometimes true or never true.
You must fully justify your answer.
At n,—_i '_oiz+q,("_1_):6 which 1S FV‘\lMC.

N

kv n=2 13+4(1) 10 which 15 wot Prime

'/\L\QS %M‘CV\/\CW t S Sow&ttwcs -bvwez 2

“n’ + 5n is prime for n € N7 (II)

(b) Determine whether statement (Il) is always true, sometimes true or never true.
You must fully justify your answer.

At az4 Ces1) = b

- J
s 3 ll V\.Df \rn‘v\n
AL nobarel nawbers awe wulbiples o4 ®0 if o n=d,ataSw g,
Y\;{—%v\ win wot be PV-:Me —Fo\r ovny NPAVYY) d_y\_

ﬂ(nb—i’S) will abkmaS be o0 fwoW ‘4, tio0 othey NuwberS WIT %MJ. to 1

The &Stokewmed s negev tvme.

(Total for question = 4 marks)

(Q15 8MAO0/01, June 2025)
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