ALGEBRAIC PROOF
DATE OF SOLUTIONS: 15/05/2018 S O L U TI O N S

MAXIMUM MARK: 92 GCSE (+ IGCSE) EXAM QUESTION PRACTICE

1. [Edexcel, 2005] Algebraic Proof (Quadratic Equations) [6 Marks]

11. A right-angled triangle has sides of length x cm, (x + 2) cm and (x + 3) cm.

x+3

x+2
(a) Use Pythagoras’ theorem to write down an equation in x.

(b) Show that your equation simplifies to x* — 2x — 5 =0
ax? + (x42)(me42) = (2¢+%) (>c+3)
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(c) By solving the equation x* — 2x — 5 = 0, find the length of each side of the triangle.
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2. [Edexcel, 2005] Algebraic Proof (Quadratic Equations) [6 Marks]

kK—5cm =
N 71(
Jcm
\
(x+1)cm Diagram NOT

accurately drawn
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A rectangular piece of card has length (x +4) cm and width (x + 1) cm.
A rectangle 5 cm by 3 cm is cut from the corner of the piece of card.
The remaining piece of card, shown shaded in the diagram, has an area of 35 cm?.

(a) Show that x>+ 5x —46=0
Froon D IWKAM AND [N EottATON

(c+l)(xtt) - 5x3 = 35 @

(Y = 3§ @

2 + Bae =8B =

“\j &Uéf'ﬂafd-"‘

2t F et ek T

#x = D
@ 2 +S-;¢, = Lf e = O &___.__.
3)
(b) Solve x2+ 5x—46 =0 to find the value of x.
Give your answer correct fo 3 significant figures.
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3. [Edexcel, 2015] Algebraic Proof (Quadratic Equations) [6 Marks]

Diagram NOT
& & accurately drawn
2x cm
=
(x+7)cm — :
The diagram shows a trapezium. ( QA+ j) h )
The trapezium has an|arealof|17 cm?| C e
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(a) Show that 2x2 +7x—17=0 B
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(b) Work out the value of x. \ —
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4. [Edexcel, 2016] Algebraic Proof (Quadratic Equations) [6 Marks]

The diagram shows a trapezium.

A=x+6
] = Diagram NOT

accurately drawn

h=x-1

A

b= 3x—4
All measurements on the diagram are in centimetres. : LGL 54 \9) h

The area of the trapezium is 119 cm? B /(-’\/\_/\-
(i) Show that 2x*—x—120=0
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(ii) Find the value of x.
Show your working clearly.

7—';61' -2 - l10 = C
h/ x‘ TWe r\m‘w\:évc%l

Yo tS g @t
a5 x=8 @

L LoscooNy

EGATIVE o¢ 1§ Nor
[N .2 (ﬂ\) w?fm\n.,l

PeSStRLE So,., —P *~



5. [Edexcel, 2014]

Algebraic Proof (Quadratic Equations) [7 Marks]

A rectangular lawn has a length of 3x metres and a width of 2x metres
The lawn has a path of width 1 metre on three of its sides

N Diagram NOT
1 m accurately drawn
3xm
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2x m Lawn

4+—>

I m Lo P - Im

P R — X &

The total area of the lawn and the path is 100 m?

(a) Show that 6x*+ 7x—98=0
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(b) Calculate the area of the lawn.
Show clear algebraic working.
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6. [Edexcel, 2013] Algebraic Proof (Quadratic Equations) [8 Marks]

The diagram shows a rectangular playground of width x metres and length 3x metres.

Diagram NOT
= & accurately drawn
width x n AEAT 5{){_ B
3x
length

The playground is extended, by adding 10 metres to its width and 20 metres to its :
length, to form a larger rectangular playground. = l
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The area of the larger rectangular playground is double the area of the original
playground. -
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(b) Calculate the area of the original playground.
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7. [Edexcel, 2015] Algebraic Proof (Quadratic Equations) [8 Marks]

The diagram shows a circular pond, of radius r metres, surrounded by a circular path.
The circular path has a constant width of 1.5 metres.

Diagram NOT
accurately drawn
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The area of the path is\% )the area of the pond.
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(a) Show that 22— 60r—45=0
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Show your working clearly. ARG - A Y —
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8. [Edexcel, 2013] Algebraic Proof (Quadratic Equations) [7 Marks]

Diagram NOT
8 cm accurately drawn
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The diagram shows a rectan‘gle. PTHae o A S)
The length of the rectangle is x cm. '

X Cm

The length of a diagonal of the rectangle is 8 cm. - ‘\
The perimeter of the rectangle is 20 cm. \1 D
(a) Show that x2 — 10x + 18 = 0 HETGHT = (0~ X
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(b) Solve x> —10x+ 18 =0 A~ - Yi :
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9. [Edexcel, 2007] Algebraic Proof (Quadratic Equations) [3 Marks]

A coin is biased so that the probability that it shows heads on any one throw is p.
The coin is thrown twice.

8
The probability that the coin shows heads exactly once is 25

Show that 25p* —25p+4=0
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10. [Edexcel, 2013] Algebraic Proof (Quadratic Equations) [5 Marks]

A bag contains x counters. 4 P -
7 of the counters are blue. % ( ) T S /\( “'W.rm -
Sam takes at random a counter from the bag and d oes not replace if:
Jill then takes a counter from the bag. N P(”(, 8A3ILITIES
Th bability they both take a blue counter is 0.2
e pro ity they both take a blue ¢ er is C\/P\“f\[cab )

(a) Form an equation involving x. LT, N S
Show that your equation can be expressed as x> —x — 210 =10
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(b) Solve x> —x—-210=0
Show clear algebraic working.
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11. [Edexcel, 2011]

Algebraic Proof (Quadratic Equations) [6 Marks]
Clare buys some shares for $50x.

Later, she sells the shares for $(600 + 5x).
She makes a profit of x%

(a) Show that x2+90x — 1200=0
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(b) Solve x?+90x— 1200=0
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12. [Edexcel, 2014] Algebraic Proof (Quadratic Equations) [6 Marks]

(a) Show that

@+ D+ 1)=(c— 1)+ (a+c)
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(b) By finding suitable values of a and c, use part (a) to write 650065 as the sum of two
square numbers.
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13. [Edexcel, 2012] Algebraic Proof (Quadratic Equations) [7 Marks]

L1

B

Diagram NOT
accurately drawn
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(x+8)ycm =

The diagram shows a trapezium ABCD with AD parallel to BC.

AB=xcm, BC=(x+5)cmand AD = (x + 8) cm.
The area of the trapezium is 42 cm?.

(a) Show that 2x? +13x—84 =0
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14. [Edexcel, 2004]

Algebraic Proof (Quadratic Equations) [4 Marks]

There are 10 beads in a box.
n of the beads are red.

_wP(R) =L

L/

Meg takes one bead at random from the box and does not replace it.

She takes a second bead at random from the box
The probability that she takes 2 red beads is 5.

Show that #*—n—30=0

P(R)

P (R)

| a--«\
?(pn I@AQIL‘T’L
A /\ (HA%\J(«!’ "’j



15. [Edexcel, 2006] Algebraic Proof (Quadratic Equations) [7 Marks]

Diagram NOT

9 cm accurately drawn

AC = o -4 -2 %( z ‘J -

10 cm @ C/)

The diagram shows one disc with centre 4 and radius 4 cm and another disc with centre B
and radius x cm.

The two discs fit exactly into a rectangular box 10 cm long and 9 cm wide.

The two discs touch at P.

APB is a straight line.

(a) Use Pythagoras’ Theorem to show that x* — 30x + 45 =0
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Disclaimer

While reasonable endeavours have been used to verify the accuracy of these solutions, these
solutions are provided on an “as is” basis and no warranties are made of any kind, whether
express or implied, in relation to these solutions.

There is no warranty that these solutions will meet Your requirements or provide the results
which You want, or that they are complete, or that they are error-free. If You find anything
confusing within these solutions then it is Your responsibility to seek clarification from Your
teacher, tutor or mentor.

Please report any errors or omissions that You find*. These solutions will be updated to correct
errors that are discovered. It is recommended that You always check that You have the most up-
to-date version of these solutions.

The methods used in these solutions, where relevant, are methods which have been successfully
used with students. The method shown for a particular question is not always the only method
and there is no claim that the method that is used is necessarily the most efficient or ‘best’
method. From time to time, a solution to a question might be updated to show a different
method if it is judged that it is a good idea to do so.

Sometimes a method used in these solutions might be unfamiliar to You. If You are able to use a
different method to obtain the correct answer then You should consider to keep using your
existing method and not change to the method that is used here. However, the choice of method
is always up to You and it is often useful if You know more than one method to solve a particular
type of problem.

Within these solutions there is an indication of where marks might be awarded for each
question. B marks, M marks and A marks have been used in a similar, but not identical, way that
an exam board uses these marks within their mark schemes. This slight difference in the use of
these marking symbols has been done for simplicity and convenience. Sometimes B marks, M
marks and A marks have been interchanged, when compared to an examiners’ mark scheme and
sometimes the marks have been awarded for different aspects of a solution when compared to
an examiners’ mark scheme.

B1 - This is an unconditional accuracy mark (the specific number, word or phrase must be seen.
This type of mark cannot be given as a result of ‘follow through’).

M1 - This is a method mark. Method marks have been shown in places where they might be
awarded for the method that is shown. If You use a different method to get a correct answer,
then the same number of method marks would be awarded but it is not practical to show all
possible methods, and the way in which marks might be awarded for their use, within these
particular solutions. When appropriate, You should seek clarity and download the relevant
examiner mark scheme from the exam board’s web site.

A1 - These are accuracy marks. Accuracy marks are typically awarded after method marks. If the
correct answer is obtained, then You should normally (but not always) expect to be awarded all
of the method marks (provided that You have shown a method) and all of the accuracy marks.

Note that some questions contain the words ‘show that’, ‘show your working out’, or similar.
These questions require working out to be shown. Failure to show sufficient working out is likely
to result in no marks being awarded, even if the final answer is correct.

* The best way to inform of errors or omissions is a direct Twitter message to @Maths4Everyone




