
Name: to, .T._1“=„R 

Total Marks: S u eNs 

Instructions 

• Use black ink or ball-point pen. 
• Fill in the boxes at the top of this page with your name. 
• Answer all questions. 

• Answer the questions in the spaces provided 
— there may be more space than you need. 

• Show all your working out 

Information 

• The total mark for this paper is 100. 
• The marks for each question are shown in brackets. 

— use this as a guide as to how much time to spend on each 
question. 

• Questions labelled with an asterisk (*) are ones where the quality of 
your written communication will be assessed 

Advice 

• Read each question carefully before you start to answer it 
• Attempt every question 
• Check your answers if you have time at the end 
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1. Tanaka says 'When you multiply an odd number and an even number together, you will always 
get an odd number'. 

Show that Tanaka is wrong. 

a 

ever  

X 3 6 
,if J 

X .c.c1ct = eve., 

r 

(Total 2 marks) 

2. Tarish says, 

`The sum of two prime numbers is always an even number'. 

He is wrong. 
Explain why. 

 

-+ 3 

 

Ae 

re: 

lar:s S LA.) r  o 

(Total 2 marks) 
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3. The n th even number is 2n. 
The next even number after 2n is 2n + 2. 

(a) Explain why. 

-C ever 2" 4-1 ,,,,1 ciL ,2H -f-2  LT eve^ 

:s even anal A. s <eve.. eve" -÷  eve,. = eve  A 

(1) 

(b) Write down an expression, in terms of n, for the next even number after 2n + 2. 

(1) 

(c) Show algebraically that the sum of any 3 consecutive even numbers is always a multiple of 6. 

.a u to. eA e :V.:-  2 .4. 

eve... 0 N  e 

eKi-  eve" 

2 IA 2 v. -I- •'‘.. (0 

: ;s ID 

(3) 

(Total 5 marks) 
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6. a and a are integers. 

Explain why (n2  — a2) — (n — a)2  is always an integer. 

(v\l'*-- 

2. y‘ — cx -4- a —t + 

— 2-  _ —O. 
2 C 

" — ss,•-• -t- 9 

y — 1-  ( —7..‹.‘ 

— al" -4 2 be1 /4  

A e,  04. C—ct +") 

;0-1-e042,- 

2- X ;vd.e5er 
E

S:v.Ce —;v•lece-r 

• ves ; er 

• 2 c.. C a. 4- ••'••• ) ; 5 er 

te5 e x -e e 
c
5 

(Total 2 marks) 

7. n is an integer greater than 1. 

Use algebra to show that (a2  — 1) + (n — 1)2  is always equal to an even number. 

" 4  C -t-  C .—  2 v. -e- t 

7 v‘.1.  --  2 

2 v, — 2. .•• 

= C " 

s- v 4eve,A 5:.a.ce 2.s". 

S even  

(Total 4 marks) 
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8. Prove that the difference between the squares of any two consecutive even numbers is always an 
odd number multiplied by 4. 

e v r• ".4.A.I.A. er = 2r. 

C C 42- we " y. M. v.- -4- 

-I-  (.. -I- "L) 
1 

H 2 8  -f-Lt 

4 CZ "2  -+ + 1 ) 

acnk_t-m) I 

ry, 

4-1) 

C2 rA - ; s ".t.A.r-N.6er 

C 2 ..-k) o.".. ci e • rtk  „ d 6- Li 

(Total 4 marks) 

9. Prove algebraically that the sum of the squares of two consecutive integers is always an odd 
number. 

eA-- s4- 
(-4?-3  e 1". 

Ler. V1/4  e ••(+ 1.  e e ". 

-t- /h fr 
) 2. 

z  4-  n2- 4-  2". -t-- 

,2- ( 

_A_ 1 

rA 

LAJ C 5 01. octal 

(Total 3 marks) 
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*10. Prove that the sum of the squares of any two odd numbers is always even. 

4) 61 ot r- 

d s 2" 3 

-f- Lon + -f-  4 y.1- f 

= r'- 0 

C--t ay. ÷ 

evx 

c2Verk 

(Total 4 marks) 

11. Show that (n 3)2  — (n — 3)2  is an even number for all positive integer values of n. 

C  6". 9 

I 2- 

c ,„2-- 9) 

g" 19 .5>s: VQ +-Le" I 2- Ls  _eve^ 

(Total 3 marks) 
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*12. Prove that 

(7n + 3)2  — (7n — 3)2  

is a multiple of 12, for all positive integer values of n. 

+3) +42,-t- — ÷ci) 

2.6 q-,,) 

c S 

(Total 3 marks) 

*13. Prove algebraically that the product of two odd numbers is always an odd number. 

2  r. 4. I 2v. Fj 

t3) v.".  -t- (!.". t 3 

c s .ado c 2 + 3 :s aol01 

(Total 3 marks) 

www.voi,1R.ernoths.cont 8 



14. Prove algebraically that the sum of any two odd numbers is even. 

I e I 51. ci 2" 

Z.^d r. 2..t3 

4- 3 Lf 

2 C2 -4- 2.) 

%,-.1 c 1". , s ce e" S;"C 2 ;  s- v- Ca 

(Total 3 marks) 

*15. Prove algebraically that 

(2n + 1)2  — (2n + 1) is an even number 

for all positive integer values of n. 

(-2-" ^t- I) 2-  a-- -I- 4 - ( 

.„ " I -2 N  

c, 

I 

M 

Lp•J CL s eVe•A S;•AC-142. 2  vu"'• 
:s 

(Total 3 marks) 
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2 
..) 

2 "  -4-  2" -I- 2 

4(2.,*1) 

2"41 it v.. "1- -+ -t 

z 

2- 

*16. Given that a and b are two consecutive even numbers, prove algebraically that 

2 b 2  a + b` 
is always 1 less than  

) 2 

I e t n. d 6=2..-f-2  

6
2%2' 4 cli) 

2- 

t...A.,•ck 
---.. ,$ 4 rL -t. (t ... 4- 2- ) 

l's +lie 
LAJ lik 4  ". S Cii  Ni.  a  

S 1.4 4- .... 
4 6A 

 Z.  -1- Li " + 42. ' C  4-  i  

2- 

1.. 

+ 

2. 
f. 

2. 

(Total 5 marks) 

17. Prove that (3n + 1)2  — (3n — 1)2  is a multiple of 4, for all positive integer values of n. 

_ 9  N 1— 

-4 ^-"•• I.  '4 ( 11‘7 

I 2- 1,". 

C ) 

C i*Ki,i'tThrfe .f 

(Total 3 marks) 
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*18. Prove that the sum of the squares of two consecutive odd numbers is never a multiple of 8. 

let Is' ocid Ikber 2 K -E 

fLe" Cc=. S C.—. EN 01 2."-F 3 

2- 
-E- 9 

+.0 +z 

r-s 

‘....).(1 Loa .=f 

(Total 4 marks) 

19. Prove that 

(2n + 3)2  — (2n — 3)2  is a multiple of 8 

for all positive integer values of n. 

+3) 2.— ( —3)1_ Z -+ I2 +. 9 — (1_0„7- _ 12_, _f_ 9) 

1 2.A -E,{ 

Lf " 

:s  

(Total 3 marks) 
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20. Prove, using algebra, that the sum of two consecutive whole numbers is always an odd number. 

I <4 I s L.A.. •4 ro.-4.04.6er .:-- 

l Lev 4- CGINS .Q c In 4 "4.A. e r = vt 4-- I 

-+ r ^i" I 

;  s tamer  ‘• C.: te, e•- 

(Total 3 marks) 

21. n is an integer 
Prove algebraically that the sum of n(n+1) and n+ I is always a square number. 

1.  -4 2 ." + 

(IA -4-1) C " 

LAN.: J. :s 0- 

(Total 3 marks) 
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Diagrams NOT 

accurately drawn 

1) 

1.. 
(c4-1) 4-,) -4 2. 

2_ 

a, b and c cannot all be integers. 

(c) Explain why. 

2 c 2 

2 o, eve" 

2_6 ;- eve.— 

g„. eve.,  

c = eve., *eve" + I 

22. Umar thinks (a +1)2  = a2  + 1 for all values of a. 

(a) Show that Umar is wrong. 

2" :.,-_ Ea ) C c. .4_,) ci• 

(2) 

1-lore are two right-angled triangles. 
All the measurements are in centimetres. 

(b) Show that 2a + 2b + 1 = 2c 

'2- 

(Ck  t -+-( 

c. 2  -I. 2c  41 ot 2  4 2 Ck• -4 6 2- I 

c 2-  4 2 c 4- I=  ct. 2 --4- 2• 

c 2 + 2 c c.z  -+ 2 tv 
1  

-I- 2 c 2.e..-t-/-t-2+ 

c 2 '2- I 

(3) 
e A fit sod d 

4.0 CI d ,....fie,. C 17' 

2- 

IA Cs v1/4  .-- 

: t a. Off. ci,,,e.. ;.,,,4-e3e,s 

.- . c 6., ;11  iz,e 0, in a.• - ; ,A.+42-
c
ier• 

(1) 

(Total 6 marks) 
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*23. Prove algebraically that the difference between the squares of any two consecutive integers is equal 
to the sum of these two inte 

Lei- s4-  ;A er A 

" 

-+ v. :.---Z N -4- 

 

 

  
 

 

  
 

C. 

(Total 4 marks) 

24. Prove that (2n + 3)2- (2n - 3)2  is always a multiple of 12, for all positive integer values of n. 

(2- - 3) -t-ta, 4-- 1 — I 2,, -4- 9) 

I 2- 

12_ (2..) 

(Total 3 marks) 
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25. Prove that the sum of 3 consecutive odd numbers is always a multiple of 3 

lei- I  s s> ci —t 

C..•%. S  e 

c i=o." CC .4. '0.4. 

9 

3 C2.+3) 

3 

(Total 3 marks) 

26. Prove algebraically that the sum of the squares of any 2 even positive integers is always 
a multiple of 4 47 

oc. Li .4. 

( 

•;_ .2. c) 

C s^  '1) 

, 
to. S Cw 

(Total 3 marks) 
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..4-2) (2 -)2 

27. Prove that the sum of the squares of 2 consecutive odd numbers is always 2 more than a 
multiple of 8 

11 
I rk I gk' 

a  

(-( 1.  -4- LI tok 4- I  -f- -I- •• 4-  9 

8642 4- 86.&÷ (C-3  

g 2- 
C " -4- " I ) 

2-- SA f%e "F" L  

o4- s 

(Total 3 marks) 

28. Prove algebraically that the sums of the squares of any 2 consecutive even number is always 
4 more than a multiple of 8 

" C:tt 2N 4- 2- 

-1--  a (-1 

C " 

ie. of  E s t-, 

(Total 3 marks) 
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61k. 

29. 29. The product of 2 consecutive positive integers is added to the larger of the two integers. 

Prove that the result is always a square number 

l ek Is+ 

s
er ( 

r‘ (n. -t-r) " ( 
2. 

/1% "+" 

; s Bq  c t ca r e vs. e_r-77/7- 

(Total 3 marks) 

30. c is a postive integer 

6c3  +30c 
Prove that  is an even number 

3c2 +15 

C cxc to , 1 sle 6- -1,_ vx 4.4,1/4-, e..,,  cAor-- 6c C -f- 5 ) 6, c.  

.•,...c4. ci e-".c=s es--%. '. in_ ck...6:›e- 3 C C 2 577 3  

 

r- 

1,A, e ,t6 

 

(Total 4 marks) 

TOTAL FOR PAPER IS 100 MARKS 
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