Algebraic Proof

— REVISE THIS
1S T

1 Provethat(n+5)2-3n+8)=(n+3)(n+4)+5

(N+5)n+5)- (3n+8)

= N+ Sn+ S5n+25-3n-3§
N+ 3+n + [F

= nN+3In+ 1L +5

= (n33 Ln+l) + D

(Total for Question 1 is 3 marks)

2 Provethat(2n—-1)2—(n—-3)2=Bn-1)(n+1) -7

(2n <1 1n=1) = (n =3 n=-7)
- (LH/\)' - = 2n +\)’ (V\z— In = 4n —ko\)
= Gnt—bn ) -0t In =9
= Int 4+ 2m - Q
= %V\L ‘\'7_\/\ — \ ~t)—
= (An-\)n+\) -F

(Total for Question 2 is 3 marks)
1
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3 Provethat (3n-5)?-2(4n-5)(n—-3)=(n+5)(n—1)

(=) - 5) - 2wn-S)n-1)
“-(O\W%\SV\— \Sn +15) = L(ent -12n -Sn+lS)

= On' -20n + 25 - 8 4 2w +\0n -0
="+ bn - 85
= (n+ %)(V\—\\

(Total for Question 3 is 3 marks)
4 Prove that (n—3)?— (15 +n)(15-n)=2(n—12)(n + 9)

(V\ - EXV\JQ -5+ WS-

= (0= -3 D) = (225 - 190 +\Sn —n“)
SN -6n £A 215 +1Sh — 1SR 40t

= nt-Gwn - 26
= 2(nt=2n—109)
= 2L(n-12Xnt9 )

(Total for Question 4 is 3 marks)
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5 nisan integer such thatn >3
Prove algebraically that (n — 2)2 — (n — 5)? is always a multiple of 3.

(n-D(n-2) = (n - 5Yn-5)

(Nt =20 = n +l) — (W"-Sn-5Sn H_S)
N —Un +4 —n?+5n+Sn- 175

= bw -2\

= 32 -2

vl

-

(2\,\~‘+) 1S an (njregcr
o UMD e o mulfiple of 3

(Total for Question 5 is 3 marks)

6 nisa positive integer.
Prove algebraically that (3n + 1) — (3n — 4)? is always a multiple of 15.

(An+1M2nt)) - (3 -4\ 3n-y)
(A" +3n+3n 4 1) = (A= 12 - 12 0

- O\V\l‘\—GV\\—\ —QV\L)r\'lV\ +ILV\-\(0
WOn -\S

BHeres)

1

(In-1) is an \'nJreger
0 |S5(n-1) is a multiple of 5

(Total for Question 6 is 3 marks)

3
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7 nisapositive integer.
Prove algebraically that (2n + 5)? — (2n + 1)? is always a multiple of 8

[2n4 SV 20 +S) = (Tn+ (L +1)
= (Gn"+ 10n 1 10n + 2S) = (bn? + Tn +2n &+ ]
bn+ 200 + 1S - e -20 =2 — |
on + 24
R(2n + )

1

O*V\ %3\ IS an \'nhg(’f
© F(20+2) i o mulkiple of %

(Total for Question 7 is 3 marks)

8 nisa positive integer such that n > 2
Prove algebraically that (2n + 3)? + (3 — n)?— (n + 5)? is always one more than a multiple of 4.

(ZV\ +$)(2v\+ 3) + (Z— M(Z-V\\ —(V\JrS\Cr\Jr‘S)
"(W%va(r)vwo\\ T ((\-ZV\—ZM +V\1\ - (\I\L—r%n + ‘Sr\+2‘53
b 4100 x9 + 9 - Gnsn ot -low — 1S
b - Gn - F
= -l -8 4|
= G- 2) + )

(N~ n-21])is an weger S0 Ywlen) is q
Y\/\u\kk\'PQ o&' Lo 30 kntn-2) +\ s one
more. than o wmudiiple of U

(Total for Question 8 is 4 marks)

I\

4

"
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9 Prove algebraically that the sum of five consecutive positive integers is always a multiple of 5.

(W) + (h+ 0+ () + (ne ) + (nel)
S5nx |0

= S(n +2)

i\

(V\'\’Z\ 1S un \'M’eger
0 5(nt1) i @ mulkiple of S

(Total for Question 9 is 2 marks)

10 Arjan says: “The sum of four consecutive positive integers is always a multiple of 4”.

Use an algebraic method to prove that Arjun is incorrect.

(WY + (n+D) +(n+ ) + (1 + )
= bn x

bt 6 1 welb o wudhy ple % b ince
o 16 not o mulliple of L

(Total for Question 10 is 2 marks)
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11 Prove algebraically that the sum of six consecutive positive integers is always a multiple of 3.

(1

Ghn + |5

(N) + (W) + (nrd) + e2) +(wad) +(nts)
2(n 4 ‘33

\

Tn+5 is an inteaer

© YAn+5) is o mulkiple of 5

(Total for Question 11 is 2 marks)
12 nis a positive integer.

Prove that (4n — 3)? - 3(5n — 3)(n — 1) is always a square number.
(b= Dbn-3) - (sSn=)n=1)
= (Lba* =\ -1 + ) = 3(Snt-m -Sn + 3)

low™ — U x4 — \Su" +quw + 1Sn =4
- \(\7’

N 1S o« Sq uare number

(Total for Question 12 is 3 marks)
6
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13 nis a positive integer.
Prove that (3n + 1)(9n%2 - 3n + 1) is always 1 more than a cube number.

(T + 1 An™ S +0)

AN°— Un" + I+ A~ + |
- AN«

= (’SV\\K + 1\

B i o udoe vabes
$0 (gv\\?’ T ) S one ynmore Jﬂ\av\
o o2 o

(Total for Question 13 is 4 marks)
14 nis a positive integer.

Prove that (n +2)%—n? is always even.

N+ D) (wv2) = 0
- Q\HU«V\%LQQ\H) W
S R AN o By PR
N U L A T
= wr+r\n+ §
- 2(3\/\1"\—6\/\ + )
Zn hnty)  is an \'ni’eg@r
0 AWmbnr) is a mulbiple of 1
and s %ﬂ&kﬁvc QURIA

(Total for Question 14 is 4 marks)
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15 nisan integer.
Prove that n?—6n + 10 is always positive.

N"= bn + 1D
(n-3) -4 + (0
(n= )"~ \

(=320 wd | > O
$0 (n=3) +| > O (Q\U&&gg ?Dg\\i\;c\

(Total for Question 15 is 3 marks)
16 nis an integer.

Prove that n +3n + 3 is always positive.
n" 4 3n + 2
- (n+ 2)" -2 + 3
= (w o+ /) ¥ ‘%
(Wt )+ ﬂ’/%
@\-\' 7,\ 2 O wo &
SO Q{\Jr L\ +@> D (o\\m&gg QDB\)X\\)&

(Total for Question 16 is 3 marks)
17 nisan integer.

Prove that 2n—n2—2 is always negative.

Wm-nwr-r = [ nt-2n 22
[ (n=t =)
= - C =)'+ ]
S R
/@\— \\Lé O wd -1<O
$0-(n-1\"-\ <0 (aluways weacév'\)e,\

(Total for Question 17 is 3 marks)
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18 nand m are consecutive integers and m > n.
Prove algebraically that m? — n? is always an odd number.

Led m = )\

= s () -t
= (w+)mx) - 0"
SR AL 0 ST R

= n o+ )\

Tn 1S ulwu%s VO N
o 2\ s odwujs odd.

(Total for Question 18 is 3 marks)

19 nand m are consecutive integers and m > n.
Prove algebraically that mn + m is always a square number.

Lek maz na
L+ = (e + (e

= nEE R+ A
= N+ e+

- (Y

(h+1) i on inregrr so (A0 (s unys
oL Squofe NS

(Total for Question 19 is 3 marks)
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20 Prove algebraically that the sum of three consecutive even numbers is always a multiple of 6

(20) + (2n +) + (L ~W)
~ lown + [

= Gl +\)

[V\ _\/\\) 1S an \'M’eger
0 G(nt)) Ts a mulfiple of (0

(Total for Question 20 is 2 marks)
21 Prove algebraically that the difference between the squares of two consecutive even numbers is
always a multiple of 4

(nxD" = (W)™

—

Ut &+ Lo —\Le v\—\—LP 'LH/O’
S O

= Glznm )

@V\ J(\\ 1S an \'M’eger
0 & (2nr) is a multiple of 4

(Total for Question 21 is 3 marks)
10
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22 Prove algebraically that the sum of the squares of three consecutive integers is one less than a
multiple of 3.

(N + (e« (ma)”
E @\L\Jr(vx‘w n A \) (Yl +%\
Ity bw + §
It + b + 6 —)
1LV\1+ T+ \3 -\
(V\Lfl\/\*’g 1S an \'M’eger
o L(ntravl) s o mulkiple of 2
O\V\d Ut + +1) =1 is onelecs Yhan
x wlhple of 2

|

(R

(Total for Question 22 is 4 marks)

23 Prove algebraically that the difference between the squares of consecutive integers is equal to
the sum of the two integers.

let nnt) be owe cudive keqers
USRI

= W L x L — Wt

= Iw x|

= (W) * (A D

(V\\'\'(\!\*\\ S +\\e, SN J( ‘h& w0 wcea@rs

(Total for Question 23 is 3 marks)
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24 Prove algebraically that the product of two consecutive odd numbers is one less than a multiple of 4.

t’)v\w\)(’lV\‘rﬂg

= buwrr ey bw + 3

- Lun¥r %V\ + 3

= bt o+ 4

= Flwry 2w 1) - |
(y\"”-ylv\ -\/\\ 1S un (M’eger

o 44 mv) s mulbiple o L
W\d\ L v+ -\ s one \egs

P o madh g of &

(Total for Question 24 is 3 marks)

25 Prove algebraically that the product of three consecutive even numbers is always a multiple of 8.

NS R @ +&)
= Lol bnt s Ln + bw + B)
= (kw12 + Q)
= W+ L+ \buw
= Q'+ 2« 2\/»3
(V\1’+ZV\7’ -\—2‘,\) 1S un \'r\hger
$0 %(V\gﬂ'gmlifb\\ s a W\ul‘r\p\e o&‘ ]

(Total for Question 25 is 3 marks)
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26 aand b are positive integers.
a is two more than a multiple of 5.
b is two less than a multiple of 5.

Prove that ab is one more than a multiple of 5.
Lk a=5n+Z gnd b=5m-2
ab = Gn +2)(Gm-7)

= 2Smn — 10w + Dw~ — &

LS5mn —Dwn + (0 —G + |

S(%VV\V\“ZV\ & 2w —\) )
(va\v\*l\/\fb/\/\“l\ 1S an \'f\hﬁﬁ

$0 S(Smy\—lmﬂ—zw-l\ IS YV\(AH"\P\Q D&' R

A O (Smn -2nr 2m-1) + | 1S one wore
Ahan a mullhrpe of 5.

(Total for Question 26 is 4 marks)

27 Prove that the sum of the squares of three consecutive integers is equal to five more than three times
the product of the largest and smallest of the three integers.

Lek n,nel nir be enseadive fubegers

nE+ ) +(wi)*

=Y v W r2nel) + (w4 b +Y)
= AV L bw + S

= 30\\( nt) +5

)is the smallest o) he lutegers and (a+2)

(s the \a[ﬁebt M@ LW +S s 5 more
Yean 2 Xines Yrair produdh.

(Total for Question 27 is 3 marks)
13
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