Algebraic Proof

— REVISE THIS
e
1 Prove that (n + 52— (3n+8)=(n+3)(n+4)+5 [3 marks]

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

= N+ Sn+ Sn+25-3n-§
N+ Fn + [+

= N+ Fn+ 1L 45

= (N3 An+4) + D

2 Prove that (2n — 12 - (n—-32=Brn-1)n+1)-7 [3 marks]

(2n <1 Ln=1) = (n -3 n-17)
- (LW\L W= 1) (n*=In- 32 ey
= Sn"—bn + ]l -y In 4+ Sn -9
= n"+2m - %
= 1‘\2’ «\'lv\ — \ —-q—
= (An-\ ) n+\) -F
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2
Prove that (31 — 5)2 — 2(4n — 5)(n — 3) = (n + 5)(n — 1)
(gn— I -5) - 2{en-S)n-1)
1(()\V\L~\SV\— \Sn ¥ 15) - LLLnt -1 -Sn+lS)
= Qb - 20n + 25 - 8 ¢ 2% n +\0w - 10
N & ben - 5
= (n+ SXY\—\\

[3 marks]

Prove that (n — 3)2 = (15 + n)(15 — n) = 2(n — 12)(n + 9)
(V\—ﬂ(\m@— 1S+ 15-n)

= (0= In-3n + A) - (218 —1Sn +\Sn —n’“)

T N -bn A - 215 +1Sn —1Sn 4t

= nt-Gwn - 2\6

= 2(n"*= 3n - 108)

= 2(n-1.)Xnt9 )

[3 marks]
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5 n is an integer such thatn > 3
Prove algebraically that (n — 2)? — (n — 5)? is always a multiple of 3.

(n=Dn-2) - (n -SYn-5)

-

N —4n +4 -2+ Sn+ S - 15
= bw - 2|
= fSCQw-?—B

(Zv\~—+) 1S an inﬁgﬁr
o Y- e g mulfiple of 3

6 n is a positive integer.

Prove algebraically that (3n + 1)? — (3n — 4)? is always a multiple of 15. [3 marks]

(An+ 1M An+1) - (An-w)3n-1)

= (At +3n 43 a1 - (A0 1= e A0
= At +own 4l - Qb+ 1 4 n =k
= %OV\ ——\S

= |1S(2n - )

(In-1) is an in%eger
© [5(2n 1) i a multiple of \S
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7 n is a positive integer.
Prove algebraically that (2n + 5)2 — (2n + 1)? is always a multiple of 8  [3 marks]

(20 + S 20 +S) - va (2w + 1)
= (b + 1O« On 3 15) = (kn* + W +1a +\\
- 00+ 1S - Gt -2n -2 |
- lon + 24
g(Zn + A&)

O\V\ %3\ IS an ir\ﬁg(’f
0 (2n+2) s a multipe of 1

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

[Zn +”5)(2v\+ 3) + (2- n)(2-n) —(VH'SY_Y\J( S)
"(‘#hlJcGH(qvwo\\ ¥ (3-t-rnt) - (0" Sn + 5 x15)
= b 1 x99 £ 9 - fn s —pt -lon — 1S
= bt -bn - 4
= bt -l -8 4+ |
= G (b -pn-2) + )

(n"— n-21) 1S an lv\keaer o Hw-n) is a

Y\:\\AHO'P\J& cv% G Yo kw=n-2) +\ s one

more. than a mulhpe of 4
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9 Prove algebraically that the sum of five consecutive positive integers is
always a multiple of 5.

(W) + (n+ O+ (ntD) + (ne D) + (nel)
Sn |0

= S(wn +72)

[2 marks]

i

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

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. [2 marks]

(WY + (n+) + () + (¥ )
= bn x

L\fv\-\'h S Wt o \MU\J.JQ ?(e, 3& L{— Ll
© 16 ot o waltiple of L
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Prove algebraically that the sum of six consecutive positive integers is
always a multiple of 3.

il

[2 marks]
(N + (WD) + Carl) + (e3) +(w3s) +(uts)
bn + 15

(2w 4+ S)

W

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

12 n is a positive integer.

Prove that (4n — 3)2 — 3(51n — 3)(n — 1) is always a square number.

[3 marks]

(-2 4n-2) - Y (Sn—)(n=1)
= ((bn* 120 -1 + &) = (Swt-2n - Sw + 3)

onw™ — U x4 — \Sn" +quw <+ 1Sn -4
= \(\L

N 1S o Sg uarl number
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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. [4 marks]

(T + 1Y A= Y +1)
B l,q\!\’s—okv\l'-\'fll/\‘\’ N 2+ |
= Q_}r\’s ~+

= (’SV\\‘S 4\

B is o cuke e
N (gm” +) s one wore Than
o o2 ool

14 n is a positive integer.
Prove that (n + 2)% — n3 is always even.

(N Dh ) wr2) -
Q/\HQV\J«MQ\H} -
IO O So BV PN St
0 oy bnt e\ § -0’
= ownr+\2n+ Q
= 22t 6w &)
Zn +hnty) s an injreger
0 AL +bnr) is o multiple of /

[4 marks]

i\

Al

and s %U&kﬁva URIA,
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15 n is an integer.
Prove that n?—6n + 10 is always positive. [3 marks]

N"- b~ +10
= (n-3)" =4 + 0
= (=) +

@\—3)120 ond | > O
s0 (p=3)" +| > O (aluwoug ?%ﬁm

16 n is an integer.
Prove that n2 + 3n + 3 is always positive. [3 marks]

n" 4 3n + 2
= (n+y ) - + 3

@'\' ?,) /O O\V\A\ % 2 O
S0 Q\Jr/z.\ +%> O (Q\mﬂg ?fob\)h\@

17 n is an integer.
Prove that 2n —n? -2 is always negative. [3 marks]
W -nr -2 = -t -2 —J.—?,__l

= [ (n=0t =)

= - E(V\-—\Y'Jr\]

= —(n-1) "=\

and 1< O

-\ <0 (&\w&gs v\egoédve)
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19

www. 1stclassmaths.com

n and m are consecutive integers and m > n.
Prove algebraically that m?2 — n? is always an odd number.

LQJL AR

Nt — W= () -
= (was) - n”
S N

= a4\

Dn 1S ulumﬁs LIen
o A\ s &\wuﬂ&. odd

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

Lek waz ny)
Mo+ = (e v+ (we

= Wk n Y
= NP 2n

- (h Y

[3 marks]

[3 marks]

(n+1) is an m)re&u o (nv0)" g a(lm,gs

oL Squore Wb
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10
20 Prove algebraically that the sum of three consecutive even numbers is
always a multiple of 6. [2 marks]
() + (W +2) + (2w +W)
=~ lown ¥ ﬁ,
= Gln ¥\
[V\ 4/\) 1S an injreger
0 GUnt1) is o multiple of (O
21

Prove algebraically that the difference between the squares of two consecutive
even numbers is always a multiple of 4

[3 marks]
(n+ D" = (W)™

' & bn e sl -G
- fn o+ b

= G(2n )

@I/\ J(\\ 1S un in+eger
o 42+l s a multiple of I
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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. [4 marks]

(N + v+ (n)”
S (AR UAE T ANERY B N O yn)
I\t 4+ bw + §
It & b + —)
A+ Tw+2) =\
(Nt nxl) s an in+eger
o Llntr ey is o multiple of
(llf\d 1(V\L+'Z,vx +l\ =\ is onelecs Yhan
0 pulhple D& ES

23 Prove algebraically that the difference between the squares of consecutive
integers is equal to the sum of the two integers. [3 marks]

Lot nintl e owewdive  iwregers
(S

- V\LJrLV\-\'\-’ V\L

|

R}

= Iw x|

= (W) + (nx Y

NEAUSAVINES P Sum J( ‘h& w0 idﬂ’.&{tfs
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Prove algebraically that the product of two consecutive odd numbers is one
less than a multiple of 4. [3 marks]

(2n+ D(In+73)

= Lu'r e r b + 3

N T L

= Lty o+ 4

= G (nry 2n A\) -
0\“&\!\ A/\\ IS un inhger

o Wt ) is o mulhiple of
md Yl s 2m ) -\ s one \egs

Poan o udh ple ‘DJHP

Prove algebraically that the product of three consecutive even numbers is
always a multiple of 8. [3 marks]

2 (Iny Y 1w +4)
= Dal bt T + b + B)
= ln( but+ 12w + R)
= I+ Uhwt + \ba
= @ty 20+ )
(h*+%W>+2n) is wn in)reger
o 8(n*+ 2" +2n) e @ mulhipe of 3

24

25
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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+ 7 gnd b =5m-2
ab = (Gn +2)(Gm -7)
2Smn = (0w + 0w =&

[4 marks]

!

\}

1l

LS5mn —=1Dwn + [0 =G + |

S(Smn =2 + 2 =) + )
(vav),v\;zmaﬂ 1S injreger

{0 S(Smy\—lmﬂ—zv‘f\*l\ IS Q W\MH'\P\Q D&‘ )

OW\O\ S(Sww\ SIar dma-) ]SS one. wARie,
than o multrpe of 5.

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.

27

[3 marks]

Lek n, nt Nt be  (anse cutive fmﬂrfé‘{rs

nE+ () +(we)”

=t (M) F a4 i v 4
= Y L bw + S

= BCV\\( nr ) +5

(s tre smalleat ok e lnegers and (o)

(s the \o%eat M@ (WD +S s 5 more
Yran 2 Xinmes Hrair produdd
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