Algebraic Proof

— é\REVISE THIS
1S T

1 Provethat(n+52—(Gn+8)=n+3)n+4)+5

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

= N*+ 5Sn+ Sn+25-3n-Q
N+ Fn + (3

= N+ FIns 1L 45

= (N33 Un+4) + D

(Total for Question 1 is 3 marks)

2 Provethat 2n— 12— (n—3)2=@n—D(n+1)-7

(1n-\Y1V\*\] - (n=3(Nn-17)
= (bn* - =20 + )= (%= tn= 2 +9)
= Snt—bn + ]l o0 a 3n+ Sn -9
= An" 1 - Q
= lﬂl -’f)_V\ — \ —-’:}—
= (An-\ )1\ -F

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

(=) - 5) - 2{wn-S)n-71)
1(O\V\L~\SV\— \Sn ¥ 15) - LLent -1 -Sn+lS)
= Gt - 20n + 25 - 8n e 2 +\0n - 20
= 0t &b -5
s (V\Jf S)(v\—\\

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

(V\ -3 n-3) - (S +nY15-n)
> (0 - -3+ A - (215 - 150 +1\Sa —vﬂ
DN -6n A - 205 +1SA 1S 4nt
= NnT-6wn - 216
= 2(n* - 3n - 108)
= 2(n-12 X9 )

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

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

(N =21 = 2n +4) = (N =3n-Sn +15)
N =Un +4% - +5n+ Sn- 125

= ow - 21|

= (2w -1

n

Pw-1 is an inhger
o YU - i a mulhiple o& 3

(Total for Question S is 3 marks)
6 nisa positive integer.
Prove algebraically that (3n + 1)> — (3n — 4)? is always a multiple of 15.

(3n+ 1N 2n+1) = (Bn -6\ 3n-u)
(OU\I +In4+Tn+ \\ - [OM?'— \In - \n .\_\Q

T +6n &) - Qnb + 1 41 -1k
LOwn - \S

1S(2n - )

1!

VW

!

11

(In-1) is an in{’eger
© [5(2n-1) is a mulfiple of 15

(Total for Question 6 is 3 marks)
3
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7 nis a positive integer.
Prove algebraically that (2 + 5)? — (2n + 1)? is always a multiple of 8

(lvw 5\(1\A+S) - mn £ (2w l)
= (bn 100+ 10n ¥ 25) = (bnd + Dn 520 &+ |
ln*+ L0n + 1S - b =20 —2in— |
b + 24
X(ZV\ + A&)

1

(L +2) is an integer
© (2n+2) is o multiple 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.

(Zn +T5)(2m+ 3) + (th)(Z—M —(VH'SY_Y\TS)
(b Grrbnr Q) + @--2m+nt) - (0" +Sn + 5 +15)
= b 41 v £ 9 - Gn it -low — 1S
- bt - -
= ln-ln - % 4|
= G- h-2) + |
(N~ n-1) 1S an wkeges S0 Yal-n-2) i< q

Y\f\m}\k\pb& c-" b Yo kw=n-2) +\ s one

more. than amudhple of 4

(Total for Question 8 is 4 marks)

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

(W + (h+ 0+ (0t + (ne D) + (nel)
Sn |0

= S(n +2)

i

(VH’?/\ IS an inﬁg({r
0 5(ntD) s o mulhiple of 5

(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+) +(n+2) + (n + 3)
= Un x

L’rVH’B s Wt o \MU\H‘] P(e, % L{— STV
6 16 not o wuld ple ok by

(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.

(N + (WD) + Catl) + (e3) +(w3e) +(nt s)
= bh + 15

(2w 4+ S)

W

Tn+5 is an inﬁgﬁf
0 YAn +5) is a mulkiple of 5

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

Prove that (4n — 3)?> — 3(51n — 3)(n — 1) is always a square number.
(b -2 4n-3) - 3(Sn—)(n—1)
= (b =1l < + Q) = A(Sur -2 -Sn 3

low® — U x4 — \Su" +quw + 150 =4
- \(\7’

N 1S o 56 oIt nuwber™

(Total for Question 12 is 3 marks)
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13 n is a positive integer.
Prove that (3n + 1)(9n? — 3n + 1) is always 1 more than a cube number.

(T 4 1Y A= B +1)
S B S g (PN g SYN
N A

- (aR)

B i o e awb e
$o (gm‘ ) s one wore Than
o o @ el

(Total for Question 13 is 4 marks)

14 n is a positive integer.
Prove that (n+2)? —n? is always even.

(N D) (m vy - 0’
TN DY
T I U S T o St
N oy bnt i § -0
= burxr1n+
= 2T b Y )
Zn +hnty) is an ini'eger
o ALrbnr) is o multiple of /
and 1S Jrkt(&kw, QURIA,

I

i\

(Total for Question 14 is 4 marks)
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15 nis an integer.

Prove that n?> —6n + 10 is always positive.

N"= br + 1D
= (-3 -4 + (0
- (\;\—73‘\14(\

@\—3)1'20 and | > O
$0 (-3) +1 > O (dwayg ?'Db'\)ﬁ\@

(Total for Question 15 is 3 marks)
16 7 is an integer.

Prove that n? + 3n + 3 is always positive.

n" 4+ 3n + 73
(r\+3)1— JrB
- (w+ H) - +%
(w+ % *%

Qnm 20 ad >0

SO Q\Jr/z.\ +%> O (Q\N&gg ?’DB\)‘\\JQ

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

Prove that 2n—n?—2 is always negative.
Wm-nwr-2 = [t -2n 42
= - E (r\—\YL-\—H_]
= - C 0=t 1]

= —(n=1) "=\
——@\— \Y'é O wand -1<O

‘ So-(h-1)"-\ <0 (&\mgg v\eaoéci\@
ﬁ (Total for Question 17 is 3 marks)
8

www. 1stclassmaths.com

© 1stclassmaths


http://www.1stclassmaths.com/

u ’ r@ @1stclassmaths

18 7 and m are consecutive integers and m > n.
Prove algebraically that m? — n? is always an odd number.

LQ)b A=A

R N\
= (w+ma)) - n-
S AL 0 ST R

= a4\

In s uluoaﬂs Len
w ar\ s &\wuﬂs odd.

(Total for Question 18 is 3 marks)

19 7 and m are consecutive integers and m > n.
Prove algebraically that mn + m is always a square number.

Lek maz nel
MUV, + v = (V\*\\V\-\' (V\~\-\\

= nhEn o+
= N+ e v\

- (Y

(h+1) is aninkegqrr so (M0™ (s dlunys
o Square Wowb e

(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

() ¥ (Wn +) + (2w +4)
= (9u\ + ﬁ,

= Glw +\)

[V\ 1) is an integer
0 Gt} is @ mulhiple of b

(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

(Ln+ D) = (W)™

bt + b dle sl =G
- Bw o+ b

= Glan ~ \\

@I/\ y\\ 1S un in{'eg(ir
0 &(2nr) s @ multiple of I

(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 + (we) "+ (ne)”

=AY (s T e ) (0 4l v
Int + bw + §

Inr &+ b +

A+ Tw+2) =\

(V\ rlnrl) is an in+e85r

o L(ntr ey s o multiple of

U\V\d E(V\L + I ~\~l\ =\ ¢ owele¢es Yhan
0 mulhple D& S

|

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, Nintl be wwewkive  iwregers
(SN

= WY L X\ — W

= lw x|

SINERGEA

(WA e is Pre Sum J( e, tuwo ivJ*E&{LfS

(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.

(2n+ D(In+73)

= LGu'r i r b + 8

= Gurr T o+ 3

= Ut o+ 4

= G lnr sy 2n A\) -
0\1'—\'1‘!\ ¥\) is on integer

§0 Gl + ’ZU\H) IS a mu(ﬁp\e o& LF
o\ L+ m ) -\ s one \egs

Phan a0 mudh ple 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

2 Tny Y 1w +4)
= Ll bnt e R +len + B)
= 2w w4 12 + B)
= I+ Lhnt + \bw
= 2y 2+ W)
(n‘f' + W +2n) 1S un injreger
0 $(n*+int+) s a multiple o{g%

(Total for Question 25 is 3 marks)
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26 a and 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.

Lek 0= 5n+Z qnd b=6m-2
b QSV\ —\—?A(‘SW\—-D
= 2Smn — 10w + D — &

!

LS5mn —-1Dwn +(0me -6 + |

S(Smn - 21 + 2 -\ 4
(gmv\_,hﬂm_,ﬂ 1S i inJreger

© §(Smn-2n+2m-1) is mulhp\e o&' R

A S(Smh -2nr 2un-1) + ] 38 one. wAoie
J‘\AO”V\ a MMJH—YPIEJ 9-{— 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 | ntr be  wuse adive (e €rs

NE+ (W +(wi))”

A (wErlnvl) F a4 b +Y)
= Y L bw & S

= ’,SCV\\( nt) +5

()is the smablest o} he tntegers and ()

is the \O{ﬂﬁbt @ LW +S s S more
Man L Ximves Yl ‘Pmd\u(;b.

(Total for Question 27 is 3 marks)
13

www. 1stclassmaths.com

© 1stclassmaths


http://www.1stclassmaths.com/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

