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Sticky Note

It was deemed vital that candidates used the correct formula for the arc length. Many candidates failed to use the correct formula however, like this candidate. No marks were awarded for this type of response.
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Sticky Note

A number of candidates, like this one, showed the correct expression for the arc length, but did not know how to use it to show that the value of x was 550/pi. They only gained the first B1 mark.
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(b) A new running track is to be built at the stadium.

Athletes in a 200-metre race run in lanes.
The inside line of one of the lanes is shown below.

The inside line consists of:
* a straight section of length 90m,
e an arc of a circle with radius 36 m.

The length of this inside line is 200 m.

A
y

90m

Diagram not drawn to scale

Show that the value of x is 5% . [5]
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(b) Solve the following equation. (5]

t(.4.\’+3)
............ x| el ST 2.:.a=-{u°°*3/)-t
~ A A A A
O= X > + 3% —>< €\






(b) Solve the following equation. (5]
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(b) Solve the following equation. (5]

x-1 .
x(4x+3)+2-0

















If B2, penalise -1 for incorrect subsequent work

19. (b) x—1+2x(4x+3)[=0]
or x—1+8x2+6x[=0]
or x—1=—2x(4x + 3)

8x2+7x—1[=0]
Bx—1)x+1)[=0]

1 -
x=gorx=-1

M1

A1

B2

B1

Clearing fraction

Allowe.g. x—1+2x(4x+3) =0
x(4x + 3)

Allow M1 for x — 1 = 2x(4x + 3)

Collecting terms and re-arranging quadratic equation
Ignore presence of denominator (provided correct).

B1 for (8x .... 1)(x .... 1)
FT their quadratic equation, provided of equivalent
difficulty.

Both answers required. Strict FT ‘their derived
brackets’.

Using quadratic formula FT their quadratic equation,
provided of equivalent difficulty.

(x=) =7 +[7%2—4(8)(-1)] M1
2(8)
For M1, allow one error, in sign or substitution, but
not in formula.
x= _—7+\81 A1
16
X = g’orx =—1 (both answers required) A1

No marks for a trial and improvement method.











(b) Solve the following equation. (5]

t(.4.\’+3)
............ x| el ST 2.:.a=-{u°°*3/)-t
~ A A A A
O= X > + 3% —>< €\




Sticky Note

A significant number of candidates were unable to access this question, usually failing to clear the fraction and re-arrange to form a quadratic equation. Even if they obtained the required quadratic equation (or one of equivalent difficulty) many were then unable to handle it successfully.

The opening line from this candidate is an example of an extremely common incorrect response. It unfortunately leads to a quadratic expression which cannot be factorised, though ‘follow through’ marks are available for a valid attempt to solve e.g. using the quadratic formula. 
No marks awarded here.















Sticky Note

An incorrect start, leading to an incorrect quadratic equation (though the resulting equation should have in fact been cubic). Unfortunately, the obtained quadratic expression cannot be factorised, though ‘follow through’ marks are available for a valid attempt to solve e.g. using the quadratic formula (even though this equation has no real roots). 
No marks awarded here.











(b) Solve the following equation. (5]

x-1 .
x(4x+3)+2-0




Sticky Note

M1 is awarded here for a correct method of clearing the fraction. However, the candidate does not re-arrange the resulting quadratic equation into an appropriate form. No further marks are awarded.
1 mark in total.
















(b) Solve the following equation. [5]



























































































































































































































































If B2, penalise -1 for incorrect subsequent work

19. (b) x—1+2x(4x+3)[=0]
or x—1+8x2+6x[=0]
or x—1=—2x(4x + 3)

8x2+7x—1[=0]
Bx—1)x+1)[=0]

1 -
x=gorx=-1

M1

A1

B2

B1

Clearing fraction

Allowe.g. x—1+2x(4x+3) =0
x(4x + 3)

Allow M1 for x — 1 = 2x(4x + 3)

Collecting terms and re-arranging quadratic equation
Ignore presence of denominator (provided correct).

B1 for (8x .... 1)(x .... 1)
FT their quadratic equation, provided of equivalent
difficulty.

Both answers required. Strict FT ‘their derived
brackets’.

Using quadratic formula FT their quadratic equation,
provided of equivalent difficulty.

(x=) =7 +[7%2—4(8)(-1)] M1
2(8)
For M1, allow one error, in sign or substitution, but
not in formula.
x= _—7+\81 A1
16
X = g’orx =—1 (both answers required) A1

No marks for a trial and improvement method.







(b) Bronwen calculated the surface area covered by the algae 5 days after the start of the
investigation.
She also calculated the surface area 7 days after the start of the investigation,
By how much did the surface area covered by the algae increase between these h[rgi:
times?

..........................................................................................................................................................................

31 X 1 G:"I‘ X1
S
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By how much did the surface area covered by the algae increase between these two
times? [3]











(b) Bronwen calculated the surface area covered by the algae 5 days after the start of the
investigation.
She also calculated the surface area 7 days after the start of the investigation.
By how much did the surface area covered by the algae increase between these two
times? [3]

o boO+ L“— |
400 4 ( Y s ’7.3- 3 = 4%

\

















8(a) 401 (cm?) B1
8(b)
A correct evaluation of (472=) 128 OR (4%2=)32 B1 | or sight of appropriate 528 OR 432
(400 + 4772) — (400 + 4572) M1 | (528 — 432 OR 128 — 32)
OR 4772452 or equivalent
= 96 (cm?) A1 | CAO
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(b) Bronwen calculated the surface area covered by the algae 5 days after the start of the
investigation.
She also calculated the surface area 7 days after the start of the investigation,
By how much did the surface area covered by the algae increase between these h[rgi:
times?

..........................................................................................................................................................................

31 X 1 G:"I‘ X1
S




Sticky Note

This candidate gives a fully correct response to this question that assesses understanding of fractional indices B1M1A1
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By how much did the surface area covered by the algae increase between these two
times? [3]

H%?Ji,lx? Al —
......... GROLE )L = S8l L i




Sticky Note

This incorrect final answer was seen a lot. This candidate shows an understanding that the power of half means square root, but instead of then raising their answer to the power of 5 and 7, they multiply by them. A number of candidates thought that 4 needed to be multiplied by 2.5 and 3.5, meaning they arrived at this same incorrect answer.










(b) Bronwen calculated the surface area covered by the algae 5 days after the start of the
investigation.
She also calculated the surface area 7 days after the start of the investigation.
By how much did the surface area covered by the algae increase between these two
times? [3]

o boO+ L“— |
400 4 ( Y s ’7.3- 3 = 4%

\




Sticky Note

This candidate shows a fully correct method but somehow calculates that 128 + 400 is 500. B1M1A0
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8. Bronwen is investigating the increase in the growth of algae on the surface of a pond.
The surface area covered by the algae is measured in cmZ.
She finds the surface area covered by the algae ¢ days after the start of her investigation is
given by the following expression.
t
400 + 42

(@) What surface area was covered by algae at the start of her investigation?
Circle your answer. [1]

404 cm? 401cm? 4 cm? 402cm? 400cm?

(b) Bronwen calculated the surface area covered by the algae 5 days after the start of the
investigation.
She also calculated the surface area 7 days after the start of the investigation.
By how much did the surface area covered by the algae increase between these two
times? [3]

Examiner
only
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B The welags, © volls, of en glecin: arcuit B gven by the farmuls
F=udR,
WafteRe 1 e srrent mcasued mamps,and & is the resstance meas.aed inohims.
Durbrg an experinmeeni,
*  Fowar maasirsd 3 280 volts, carrccl to the aoarest 10 volts,
= was measured at D2 migs, eorrect %0 the nearest 001 amps.

Calculata tha [east poesible value and greatest peasible yvalue of the resistanco £ [&]

Lamrl poesinle vahe ol [ = l- t [:I :} s
Greatest poss ble value of B = ].C'J. O .. .. ohms











The voliege, Fwoile, of an sacinic clreat 15 gives By ths formula

= IR

where Fis the cummesl measured inampa, and 8 i the resslance msacumed w ohme.

Cwring an cxperiment,
 Fwae measured & 250 valls, cormect w0 the nearest 10 wolls,
fwas measerad 8t 07 ampe, correct ic the naarest 01 amps

Calouale the lsasl porsitle vaue and greatest possible value of the reaistance &£,
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Thes woltages, Fooails, of an alectric circoit is green by e fore ol
Rl i
whezre Lis the curment meagured i amps, and & s the resstance mesasures mohms.
Ui gy & esgpEriment,
*  Fums measuned 3 280 wolts, comest w0 the nearest |13 volts,

¢ Fwss masaured at 02 ampe, comedt o ths nagmat 01 amgs.

Caloulsla the leasl possible vabua and greaest poesibles va ws cf the recistance A
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Leasi poeshble vawe of = 71 24% . ahms

Grestest possible valup of f= =125 ohms

















9.

Use of 275 (volts) AND 285 (volts)
OR
Use of 0.15 (amps) AND 0.25 (amps)

V=R
I
(Least possible value of R =)
275
0.25
= 1100 (ohms)
(Greatest possible value of R =)
285
0.15

= 1900 (ohms)

B1

B1

M1

A1

M1

A1

Accept use of 0.249 and 284.9 throughout, but do not
accept use of 0.249 and 284.9

May be implied in further working

FT 'their 275' provided 270 < V < 280 AND
'their 0.25' provided 0.2 <1< 0.3
CAO

FT 'their 285' provided 280 <V <290 AND
'their 0.15' provided 0.1 <1< 0.2
CAO

10 AND2 =1002 — QN2 Ar (AOD =\/100N2 _ an2

A~ t1ien ~f 0N w (B2 — A2\











B The welags, © volls, of en glecin: arcuit B gven by the farmuls
F=udR,
WafteRe 1 e srrent mcasued mamps,and & is the resstance meas.aed inohims.
Durbrg an experinmeeni,
*  Fowar maasirsd 3 280 volts, carrccl to the aoarest 10 volts,
= was measured at D2 migs, eorrect %0 the nearest 001 amps.

Calculata tha [east poesible value and greatest peasible yvalue of the resistanco £ [&]

Lamrl poesinle vahe ol [ = l- t [:I :} s
Greatest poss ble value of B = ].C'J. O .. .. ohms




Sticky Note

This candidate gives a fully correct response. They treat their divisions like fractions, multiplying the numerators and denominators by 100, to enable them to divide by integers.










The voliege, Fwoile, of an sacinic clreat 15 gives By ths formula

= IR

where Fis the cummesl measured inampa, and 8 i the resslance msacumed w ohme.

Cwring an cxperiment,
 Fwae measured & 250 valls, cormect w0 the nearest 10 wolls,
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Sticky Note

This candidate has rearranged the formula correctly, and used correct bounds in the correct ways to arrive at the least and greatest possible resistances.
However, they do not know how to calculate the answers to either of the calculations.
B1B1M1A0M1A0











Thes woltages, Fooails, of an alectric circoit is green by e fore ol
Rl i
whezre Lis the curment meagured i amps, and & s the resstance mesasures mohms.
Ui gy & esgpEriment,
*  Fums measuned 3 280 wolts, comest w0 the nearest |13 volts,

¢ Fwss masaured at 02 ampe, comedt o ths nagmat 01 amgs.
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Sticky Note

This candidate has rearranged the formula correctly, and has used correct bounds. However, they have not used the opposite bounds in the divisions to arrive at the least and greatest possible resistances.
B1B1M0A0M0A0
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9. The voltage, V' volts, of an electric circuit is given by the formula
V =1IR,
where [ is the current measured in amps, and R is the resistance measured in ohms.
During an experiment,

 Jwas measured at 280 volts, correct to the nearest 10 volts,
e [ was measured at 0-2 amps, correct to the nearest 0-1 amps.

Calculate the least possible value and greatest possible value of the resistance R. [6]
Least possible value of R= ... ohms
Greatest possible value of R= ... ohms

14
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11(a)

(Area=)1%x2x(0+0+2(2+4+44+4+26)) M2 | Award M1 if only one reading incorrect
2
OR 1x2x(4+8+88+8+5.2)
2
= 34 (mm?) A1 | FT from M1
(Volume =)34 x3 (x2) M1 | FT from M1 or M2 for a possible M1A1
If no marks previously awarded, FT ‘their 34’ provided
an attempt made to use the trapezium rule for a
possible M1 only
=204 (mm?) A1
Alternative method:
(0+2)x2+(2+4)x2+(4+44)x2+ M2 | Each area may be seen as the sum of the area of a
2 2 2 rectangle and a triangle
(4.4+4)x2+(4+2.6)x2+(26+0)x2 M1 for the sum of these 6 areas with one error
2 2 2 (maybe repeated) in reading the scale OR with 1
[2+6+84+84+6.6+26] incorrect term
=34 (mm?) A1 | FT from M1 or M2
(Volume =) 34 x 3 (% 2) M1 | FT from M1 or M2 for a possible M1A1
If no marks previously awarded, FT ‘their 34’ provided
an attempt made to sum the 6 areas for a possible
M1 only
=204 (mm?®) A1l
11(b) 30 x (number of pendants made) + 240 M1 | e.g. (number of pendants made) + 8
or equivalent Sight of this calculation for any shaped pendant
(Number of circular pendants in sample =) 12 A1
Sight of any 2 of 6.5, 3.7(5), 7.7(5) or equivalents A1 Accept mixed numbers
(Number in sample =) 6,12, 4, 8 B1 Needs to be from correct working

Can come from M1A1AO0

An unsupported 6, 12, 4, 8 is awarded M1A1A0B1
An unsupported 7, 12, 4, 8 is awarded M1A1A0BO
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11(c) (Volume of sphere =) 4 x tx 30® (= 360001) B1
3
1t % radius? x 40 (x 5) =4 x 7t x 30° M1 | FT 'their derived volume of sphere'
3
radius? = 4 x t x 30° or equivalent m1 | e.g. radius? = 360001
3xmx40(x5) Ttx40(x5)
radius? = 180 or  (radius =) V180 A1 | CAO

= 6v5 (mm) B2 | For B2, FT ‘their derived 180’ provided their 'b' is as
small as possible and that ‘their derived 180’ can be
simplified
If ‘their derived 180’ is a square number, then B1 only
can be awarded for the correct square root of ‘their
180°
For B1, FT 'their derived 180’
B1 for writing 180 as a product of 2 or more factors
where one of the factors OR the product of a pair of
their factors is a square number
e.g.4 x 45,3 x3 x20,0R
B1 for writing V180 as a product of 2 or more factors
where one of the factors OR the product of a pair of
their factors is a whole number
e.g. V5 x V12 x V3

9
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Sticky Note

This candidate has rearranged the formula correctly, and has used correct bounds. However, they have not used the opposite bounds in the divisions to arrive at the least and greatest possible resistances.
B1B1M0A0M0A0
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Sticky Note

This candidate shows the correct method for all pendants, but does not show accurate enough answers for the divisions by 8. Their final numbers for the sample are not fully correct, so M1A1A0B0
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Sticky Note

This candidates' only mistake is to forget to give integer values for the number of each pendant type in the sample M1A1A1B0.
















Examiner
. . only
1. (a) Alunis ajeweller.

He is designing a symmetrical pendant, as shown below.

Diagram not drawn to scale

The pendant will be made from solid silver, with a uniform thickness of 3 mm.

In order to calculate the cost of making the pendant, Alun wants to calculate an estimate
of the volume of the pendant.

He has accurately drawn one of the symmetrical halves of the shape on graph paper.
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Calculate an estimate of the volume of the whole pendant.
Use the graph opposite, with 6 strips of equal width. [5]
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(b)  Alun makes pendants that are mathematical shapes.

The following table shows the pendants and the number of these pendants that Alun
made last month.

Triangle Circle Rectangle Trapezium
©
Pendant
Number made
last month 52 96 30 62

At the end of last month, Alun took a stratified sample of 30 of these 240 pendants to

check their quality.

Calculate how many pendants of each shape were in Alun’s sample.

You must show all your working. [4]
Pendant Triangle Circle Rectangle Trapezium

Number in sample

20
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12(a)(i) e.g. 100x = 8.333..., 1000x = 83.333... AND M1
an attempt to subtract both sides
=75 or 825 or 8325 orequivalent A1 Allow A1 for e.g. 7.5/90
900 9900 99900
=1 A1 FT from M1AQ provided of equivalent difficulty
12
12(a)(ii) FT ‘their 1/12’ from (i) throughout
(Area =) 1 x t x 1202 or equivalent M1
12
= 12001 (cm?) A1
If no marks awarded,
SC1 for (11/12 x tx 120% or equivalent =)
132007 (cm?)
12(b) Sightof xx2x 1 x 36 or equivalent B1 | e.g. x x 1. Accept any symbol for x
360 5
x x 2xmx36 + 90 =200  or equivalent MA1
360
These two m1 marks can be done in any order
x x 2x1tx36 = 200 —90  or equivalent m1 | For isolating the x term
360
xxm=200—90 OR (x=)(200—90)x360 | m1 For fully simplifying the fraction correctly OR for
S 2xmx36 isolating x
x =550 A1 Needs to come from convincing work from M1m1m-1
T e.g. 39600 or 110 x 360

27 27
If no marks awarded or B1 only awarded, then
SC1for550 x 2 x tx 36  or equivalent

360m
AND possibly another
SC1 for convincing work showing that this simplifies
to 110, and that 110 + 90 = 200

3310U50-1 WJEC GCSE Maths Numeracy - Unit 1 HT MS S19/DM
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Show that the value of xis — .




Sticky Note

This candidate shows a fully correct response. They realise that the length of the arc needs to be 110m, and they rearrange their equation correctly to show that the value of x is 550/pi.











