SIMPLIFYING AND PROVING ALGEBRICALLY
Pearson Edexcel — Monday 8 June 2020 - Paper 3 (Calculator) Higher Tier

1.

- . . - 11
15 Prove algebrancally that 0.73 can be nmtten as T

(Total for Queston 15 iz 2 marks)

Pearson Edexcel - Thursday 6 June 2019 - Paper 2 (Calculator) Higher Tier

2.



oL Cair=10] ar—b
13 Show that 6 +|(x+ 5+ ——— 7 simplifics to -

xI— Xr—a

where a, b, ¢ and 4 are integers.

{Total for Question 13 is 4 marks)

Pearson Edexcel - Tuesday 6 November 2018 - Paper 1 (Non-Calculator) Higher Tier

3.



.= 7
16 Prove algebraically that 0.256 can be written as 12

5

{Total for Question 16 is 3 marks)

Pearson Edexcel - Monday 12 November 2018 - Paper 3 (Calculator) Higher Tier

4,

15 Prove algebraically that the difference between the sguares of any two consccutive odd
numbers is always a multiple of 8

(Total for Question 15 is 3 marks)



Pearson Edexcel - Thursday 2 November 2017 - Paper 1 (Non-Calculator) Higher Tier
5.
15 x = 0.436

24
Prove algebrascally that x can be written as _‘F

{Total for Question 15 is 3 marks)
Pearson Edexcel - Thursday 2 November 2017 - Paper 1 (Non-Calculator) Higher Tier

6.

17 mis an integer.

1 1
Prove algebraically that the sum of 3 nin+ 1) and —(n+ 1){n + 2) is always a square number.

(Total for Question 17 is 2 marks)



Pearson Edexcel - Wednesday 8 November 2017 - Paper 3 (Calculator) Higher Tier

7.

19 Prove algebraically that the siraight lise with equation ¥ — 2y = 10 is a tangent to the
circle with equation  x* + y*= 30

( Total for Qruestion 19 5 5 marks)

Pearson Edexcel - Thursday 8 June 2017 - Paper 2 (Calculator) Higher Tier

8.



) : 5. . 1
16 Using algebra, prove that 0,136 = 0.2 is egual in value to 5

{Total for Question 16 is 3 marks)

Pearson Edexcel - Thursday 25 May 2017 - Paper 1 (Non-Calculator) Higher Tier

9.



3cm

X cm

k'

D

The arca of square ABC 15 10 o

Show that ¥ + 6 =1

{Total for Question 4 is 3 marks)

Pearson Edexcel - Thursday 25 May 2017 - Paper 1 (Non-Calculator) Higher Tier

10.



16 mis an integer greater than |

Prove algebraically that »* — 2 —{n - 27 is always an even member.

{Total for Question 16 is 4 marks)

Pearson Edexcel - Thursday 25 May 2017 - Paper 1 (Non-Calculator) Higher Tier

11.



23 The diagram shows a hexagon ABRCDEF.

3
4 c
P 4 o
F D

ABEF and CRED are congruent parallelograms where AR = B0 =x cm.
P i the point on AF and & is the point on CD such that BF = 30 = 10 crm.

Ciiven that angle ABC = 307,
_2-+3) &

rove that cosPEO =1
prove 4 S0

{Total for Question 22 is & marks)

Pearson Edexcel - Specimen Papers Set 2 - Paper 3 (Calculator) Higher Tier

12.



17 The product of too consecutive positive miegers 1s added to the larger of the two
mtegers.

Prore that the result s abvays a square mimber,

(Total for Question 17 is 3 marks)

Pearson Edexcel - Specimen Papers Set 2 - Paper 3 (Calculator) Higher Tier

13.

19 Prove algebraically that the recnming decimal 0.318 can be ritten a5 %

{Total for Qmestion 19 is } marks)



Pearson Edexcel - Specimen Papers Set 1 - Paper 1 (Non-Calculator) Higher Tier

14.

20 Prove alpebraically that the difference between the squares of any two consecutive
integers is equal 1o the sum of these two infegers

{ Total for CQoestion 20 s 4 marks)
Pearson Edexcel - Specimen Papers Set 1 - Paper 2 (Calculator) Higher Tier
15.

13 Show that
Bx—Dix + 3pde—3)= 128" + 4T — 62x + 13

.r-l H iL” ! iI.I ULs '::ll- s

{ Total of Cruestion 13 is 3 marks)



Pearson Edexcel - Specimen Papers Set 1 - Paper 2 (Calculator) Higher Tier

16.

24 A, 8 and C are points on the circumterence of a cirele centre O

i

Prove that angle B0 is twice the size of angle 84C

{Total for Cruestion 24 is 4 marks)

Pearson Edexcel - Sample Paper 2 - (Calculator) Higher Tier

17.



14 Prove algebraically that

{In + 1¥ —(2n + 1) is a0 even number

for all positve integar valaes of n.

{Total for Question 14 is 3 marks)

Pearson Edexcel - Sample Paper 2 - (Calculator) Higher Tier
18.

. 23
15 Prowe alzebraically that the recurring decimal {025 has the value —

90

{Total for Question 15 15 2 marks)

Pearson Edexcel - Thursday 4 June 2015 - Paper 1 (Non-Calculator) Higher Tier
19.



21 xr=0045

Brorve algebraically that xr can be written as %

——

(Total for Question 21 is 3 marks)

Pearson Edexcel - Monday 8 June 2015 - Paper 2 (Calculator) Higher Tier

20.

0 Show that {r + 3P — {n— 307 is an even mmber for all positive nfeger vahies ofn.

(Total for Question 20 is 3 marks)



Pearson Edexcel - Friday 13 June 2014 - Paper 2 (Calculator) Higher Tier

21.

21 (a) Expand and simplify -y -3)

*{b) Prove alzebraically that
In+ 1F— {2+ 1) is an even mumber

for all positive integsr values of 1.

(Total for Question 21 is 5§ marks)

Pearson Edexcel - Thursday 28 February 2013 - Paper 1 (Non-Calculator) Higher Tier

22.



21 Prove algebraically that the difference between the squares of any two consecutive
integers s equal to the sum of these two integers.

{ Total for Question 21 ks 4 marks)
Pearson Edexcel - Thursday 8 November 2012 - Paper 2 (Calculator) Higher Tier
23.

*15 The diagram shows the miangle POR.

Diagram NOT
accurately drawm

)
1]

PO =xcm
PR =2y cm
Angle QPR = 3@

The arca of triangle POR = 4 cm®

Show that x = 24

{ Total for Question 25 is 3 marks)



Pearson Edexcel - Wednesday 13 June 2012 - Paper 2 (Calculator) Higher Tier

24.

21 Prove that
(28 + 37 — (20 — 37 is a multiple of &

for all positive integer values of n.

(Total for (uestion 21 ks 3 marks)

Pearson Edexcel - Thursday 5 November 2009 - Paper 3 (Non-Calculator) Higher Tier

25.

l

3. Prove that the recurming dacimal 036= T

(Total 3 marks)




Pearson Edexcel - Thursday 5 November 2009 - Paper 3 (Non-Calculator) Higher Tier

26.

15 Prove, using alpebra, that the sum of rro consecative whele mmmbers is always an odd
mumber.

(Total 3 marks)




OCR GSCE - Thursday 5 November 2020 — Paper 5 (Non-Calculator) Higher Tier
27.

14 Simplify.

(a) 4a7= 3a°

() [P STOO O OOOROOOON i |



OCR GSCE - Tuesday 5 November 2019 - Paper 4 (Calculator) Higher Tier
28.

5  Multiply out and simplify.

(dx + ) (x — 3y)



OCR GSCE - Thursday 7 November 2019 — Paper 5 (Non-Calculator) Higher Tier
29.

3 Martina has answerad some questions on algebra.
Im @ach question, she has made an arror.

Describe har arror and give the correct answer to aach problem.
{a) Question 1 Simplify. 2a=a=xa

Marting's answer 4a

0 = T o TS

Comact BnNSWer = e
10
(b) Question 2 Simplify. —
e

o 5
Marting's answer x

= = = =T o OSSOSO PSSR SR

COMMBCT BNSWET = e eeee e see e e eneen e
{e) Question 3 £= ut+ 1af
Find swhen w=0, f= 5and a= 6,
Marting’s solution s=0x5+ % = &= B2
s=0+15°

= 225

= = = =T o OSSOSO PSSR SR

COMBCT ANEWET = e cececees srere e mmcesssssn e smmme s eeeaanen



OCR GSCE — Thursday 6 June 2019 — Paper 5 (Non-Calculator) Higher Tier
30.

2 (a) Simplify fully.
3a° x2a"

2
da

(b) Solve.

6x—10
2

1

(B)X = oo, [3]



OCR GSCE — Thursday 6 June 2019 — Paper 5 (Non-Calculator) Higher Tier
31.

11 (a) Simplify fully. -
200

(b) Evaluate. .

OCR GSCE — Tuesday 2 November 2017 — Paper 4 (Calculator) Higher Tier
32.

2 (a) Simplify.

(i) a®+a’

(i) v°°

(b) Factorise.

6x— x°

(1) NSRRI &



OCR GSCE - Tuesday 2 November 2017 — Paper 4 (Calculator) Higher Tier
33.

13 (a}) Solve.

2—Bx+15=3x—-5

(@) ¥ = [+]

(b) Expand and simplify.

(2x — 1)(x + 5){3x — 2)

(b)

[4]

. [4]



OCR GSCE - Tuesday 6 November 2017 — Paper 5 (Non - Calculator) Higher Tier
34.

18 Prove that the difference between two consecutive square numbers is always odd. [4]

OCR GSCE - Thursday 8 June 2017 — Paper 5 (Non - Calculator) Higher Tier

35.

15 (a) Simplify fully.

(i) 50++2

s
=

(ii)

&



-2
(b) There are two errors in Sam's method for finding the value of 64 3 shown below.

Find the cube root of 64 and then multiply by 2.
The cube root of 64 is 4 and then 4 x 2 = 8,
The negative power makes the answer negative so answer equals -8.
—2
Describe these errors and then give the correct value of 64 .

Correct value ........oooomiiiiiiiie e

OCR GSCE — Tuesday 13 June 2017 — Paper 6 (Calculator) Higher Tier
36.

16 (a) Simplify.
3’
v

(a)

(b) Write as a single fraction in its simplest form.

3 4
x—1+x+2

(b)

[3]

]

- [3]



OCR GSCE - Sample Papers — Paper 4 (Calculator) Higher Tier

37.

20 (a) Express as a single fraction.

m+1 m
n+1 n

Simplify your answer.

(b} Using your answer to part (a), prove that if m and n are positive integers and m < n, then

m+1_ﬂ 2
1 n}ﬂ. [2]



AQA GSCE - Tuesday 19 May 2020 — Paper 1 (Non - Calculator) Higher Tier
38.

13 (a) s and 1 are positive integers.
(x +sx~r) isexpanded and simplified.
The answeris x®+/x - 40 where & is a positive integer.

Work out the smallest possible value of k.
[2 marks]

Answer

13 (b)  Faisal tiesto solve (v +2)x-T)=0

Here is his working.

(x+2)=0 or (x-7)=0

Answer x=2 or =T

Give a reason why his answer is wrong.
[1 mark]




AQA GSCE — Thursday 8 June 2020 — Paper 3 (Calculator) Higher Tier
39.

26 Prove algebraically that 3.47 = 313

90
[3 marks]




AQA GSCE - Tuesday 21 May 2019 - Paper 1 (Non - Calculator) Higher Tier

40.
16 Simplity fully X8
12x -6
[3 marks]
Answer

AQA GSCE - Tuesday 11 June 2019 - Paper 3 (Calculator) Higher Tier
41.

a*b? L€
ab®

15 Simplify fully

[3 marks]

Answer




AQA GSCE — Tuesday 6 November 2018 — Paper 1 (Non - Calculator) Higher Tier
42,

3 Simplify 164 +a+3ax 2

Circle your answer.
[1 mark]

22a 8a 38a 2a

AQA GSCE - Thursday 8 November 2018 — Paper 2 (Calculator) Higher Tier
43,
20 i is a positive integer.

Prove algebraically that 2n? [% - n] + Bn |[.l'! 2 1] is a cube number.
[3 marks]




AQA GSCE - Thursday 8 November 2018 — Paper 2 (Calculator) Higher Tier

44,
5 3
. . x° —dx
22 Simplify full Sl
plify fully r—
[3 marks]
Answer
AQA GSCE — Monday 24 May 2018 — Paper 1 (Non - Calculator) Higher Tier
45,
3 Circle the expression that is equivalent to Ja—axda+2a
[1 mark]
8a° + 2a 124° 5a — 4a” 3a - 64°



AQA GSCE - Thursday 7 June 2018 — Paper 2 (Calculator) Higher Tier

46.
Show that, for x #—1
13
2
B: _:f simplifiestotheform ax+ & where g and b are integers.
X

[3 marks]




AQA GSCE - Thursday 7 June 2018 — Paper 2 (Calculator) Higher Tier

47.

. . . 124
27 Prove algebraically that 2.75 converts to the fraction a5

[3 marks]
AQA GSCE - Sample Paper 2 (Calculator) Higher Tier
48.
3 Circle the expression that is equivalentto 2a+5a xda-a
[1 mark]
a+ 20&2 21{.‘2 zﬁuz —-a 2a+ 15{.'2



AQA GSCE - Tuesday 12 June 2018 — Paper 3 (Calculator) Higher Tier

48.
18 Show that, for *#0
x+4 _ i
3x 2x
can be written in the form axﬂ: b

where a, b and ¢ are integers.

[3 marks]

Answer




AQA GSCE - Thursday 6 November 2017 — Paper 2 (Calculator) Higher Tier

49,
11 Circle the expression that is equivalent to 3xc°
® A ¥ +3
[1 mark]
%2 x° ¥ 1 2
—_— — + X
2x% +3 6x” +1 2x% +1 2
AQA GSCE — Wednesday 8 November 2017 — Paper 3 (Calculator) Higher Tier
50.
2 Multiply out and simplify [x—8}2
[2 marks]

Answer

AQA GSCE — Wednesday 25 May 2017 — Paper 1 (Non - Calculator) Higher Tier
51.



1 Simplify 2°x 23

Circle your answer.

48 28 215

AQA GSCE - Tuesday 13 June 2017 - Paper 3 (Calculator) Higher Tier
52.

27 Provethat x*+x+1 Is always positive.

415

[3 marks]

AQA GSCE - Sample Paper 1 (Non - Calculator) Higher Tier
53.

[1 mark]



10
3.5

26 Rationalise the denominator and simplify

[2 marks]

Answer




