JP Maths Revision

Algebraic Proof

Exam Style Questions

1. Jane says that the product of any two prime numbers is always odd. Jane is wrong.
Explain why.

R

. 2 . . .
2. Jackson thinks thatn + 5n + 1 is always a prime number for all integer values of n. Is
he correct?

Yes \/ No

Give a reason to support your answer.

(2 marks)
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3. nis a positive integer. Aria says that expressionn + 3n + 2 can never be prime.

Explain why Aria is correct.

(2 marks)

4. Susan says that the product of a square number and a cube number is always even. Give

an example to prove that Susan is wrong.

X

(1 mark)

5. Ais a positive even integer. B is a negative integer. Complete the following table.

Sometimes true

Always true

Never true.

AB is odd

A + B is positive.

AgB is negative.

(2 marks)
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6. Match up the following descriptions to expressions:

Any two numbers A nz‘ m’

Two consecutive numbers 1 2n+1, 2n + 3
Two consecutive even numbers n, n+1
Two consecutive odd numbers | i n m

Any two even numbers - 2n, 2m

Any two odd numbers . - 8n, 8m

Two square numbers i 2n, 2n + 2
Two multiples of 8 2n+ 1, 2m + 1

(3 marks)

7. Prove algebraically that the sum of any odd integer and any even integer is always odd.

ad

o v even
- (704\ +<2M3
= 2 (nimV+|

oo .

(2 marks)
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8. Prove algebraically that the sum of any two consecutive even integers is two more than
a multiple of four.

(7—" 3+ (20425

~bLn¢2

LAWO ™Mo Hhan
@ mulhpie q Y.

(2 marks)

9. Prove algebraically that the product of any two consecutive even integers is always a
multiple of four.

2 (2042) :4n7'+Lm
=Yy (nz{_‘\\

D aaiple g 4

(2 marks)
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10. Prove that the product of any two consecutive odd integers is three more than a

multiple of four.

(ere s
=Un' 4 Gnd2a 43
= Un't %043
= U (n'2n)¢3

hg”‘o&w&w{;w
o &

(2 marks)

11. Prove that the sum of any two even integers is always even.

Zn & 2 :QCVHM\

> eoen

(2 marks)
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12. Prove that the sum of any two consecutive numbers is odd.

N+ DAY = 2a 4\

> 0dd\

(2 marks)

13. Prove that the sum of the squares of any two consecutive odd numbers is two more
than a multiple of eight.

CZnH\I + [2:»4 S]l

= (Zﬂ“\(zvu\\ + (2n+33(2n«3 )

_ 1
T LN A 2ne2a4) & 4y bntin+ Y

- 2
= &n’ec l6n +10

Tg(ﬂzfzr\-#l\ 1 2

L'% 2 wMove Hoa a
hMbP e of &

(3 marks)
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14. Prove the sum of the squares of two consecutive multiples of four is always a multiple of
16.

(Un}zﬂt [&ruq}z

-

16a" « (an{}(w\w\
= 16 n clon s bat b 414
< 32at422n 4((

Tlé(2n1&2m+\\

Hwe\plc o} 6.

(3 marks)

15. Prove that the difference of the squares of any two consecutive integers is the same as
the sum of those two integers.

(oo (3

\

(""HBCV\HX ~n?-

2 2
TN A NANA4N

= 2nk)\

:Q\H DER

(3 marks)
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16. Prove that the sum of any three consecutive even integers is always a multiple of six.

(24 [ne2)e (s )

(2 marks)

17. Prove that the sum of n(n + 3) and 3n + 9 is always a square number for integer
values of n.

03 4 2ny q
=0 204 3udQ
=0 Lat Q
= (v4RY
> SQUBIR  Nunpen

(3 marks)
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18. Prove that 4(x + 2)2 + 2(x — 1)2 is always a multiple of six for all integer values of x.

L(oce2Yxs2N «2(z- N (#- \\
- 4 Clzf 21&29(%%3 +2 (zl—xaxlc\)

=4 szwwf 4(\ 42 CxZ—Zxﬂc\)

T
TUx b ont b c2nt ~ x4 2
‘é 2
—oX 42k 41K

:é<x2&21+3)

FW\W’(@, p{ .

(3 marks)

19. Prove that (7x + 1)2 - (3x + 1)2 is always a multiple of 8 for all integer values of x.

(790*‘3(?76+\X - 6_270?\3(\?%4—1)
:@qxz+7x+?x+l> - ( 47‘2*3l+31“)
——(uf/12+/tfx4()~(6m‘+éx ‘)

“hpx® 4 gr
=9 [Bw’u)

L mul hpie o 9.

(3 marks)
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20. Prove that (5x + 1)2 - (Bx + 1)2 is always a multiple of 4 for all integer values of x.

= (5)‘“\(5%“3 ~ LZM\) Cé%“)
- égxl+6x+w+l) “[QDLZ/H%‘F ;’“">

) (Zf)t}JrlO)L)‘l) - MMZ’*W“)

= )é%z’* p
= U (Uytx)
b ruthrgle o] 4,

(3 marks)

21. Prove that the sum %n(n + 2), %n(‘n + 10) and 4n + 25 is always a square

number for all integer values of n.
(
zr (i 420 (nso )+ unie s
\o 2
TN on J\‘Er\ +8n +4ni2S

g
ERANE oL I N

= (a4

L%S%u&ﬁa wurmlags

(3 marks)
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22. Prove that the sum of the squares of any two consecutive even integers is always a

multiple of 4.

(Znﬁ (2042)" =ta? o (2ne2)(on12)
=ints e weundy
'-8n2+&n+q
=4 (¥ 4!
b matkpr o) 4

(3 marks)

23. Prove that (n + 1)2 + 3n(n + 2) + 10is always even for all integer values of n.

(4O (n40) 4 30" 60 410

2
= ﬂe2n4\+3nl+én+(0

=4n® ¢ 8n 41

=4 (n2+2n% % >

Ty [Zmﬂz_, 4,_,]
4

:4[/n4;)1+%]

=4 (ni)'y
? > O
PosIAV.  POY R,

(3 marks)




JP Maths Revision

24. Below are the first five terms of an arithmetic sequence
3,7, 11, 15, 19

Prove that the difference of the squares of any two consecutive terms is always a
multiple of 8.

nth ferm: Gn -
Twe tmPachve  tenys 4n-\ o 4n43

(ans3)" (4nai N
P L8ty Y - (4n13(gno)
?(emu 2uns 9 )= (1bn% g +)
= 32 +§

F&(Ynes B
\AMEPIQ ot & . (3 marks)

2
25. x is an integer. Jasmine says that x — (x + 3)(x + 5) is always negative. Jasmine is

wrong. Explain why.

(2 marks)
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26. Prove that the sum of%n(n + 6) ,% (n+ 2)(n + 4)and 2(3n + 16)isalwaysa
square number for all integer values of n.

20 08 e L lrie N (ned vz (2anil)

—

( 1 ‘ 1
%_V) £3n «(_Z_(n +én4?s\ + bnt 22

(23
—N + &0 1 p
2

2
+3Nn4l v 4neR2

(

)
"V L 2nizy
=(negy®

(3 marks)




