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10. Eliska competed in an indoor race.
The speed-time graph below shows Eliska's speed during
the first 8 seconds of her race.

Speed (m/s)
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Time, t (seconds)

(a) Estimate the greatest acceleration that Eliska achieved during the first 8 seconds of her
race.
Give your answer in its simplest form. 4]

cn‘:mat Lﬂ% 3




Sticky Note

The greatest acceleration was at around t = 5.7 to 5.9 seconds, but marks were awarded for a suitable tangent and calculations performed at any time. The A1 mark was only allowed if their simplified answer was from a tangent drawn from t=5.6 onwards (where the acceleration is greater). 
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10. Eliska competed in an indoor cycle race.

The speed-time graph below shows Eliska's speed during
the first 8 seconds of her race.
d
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{a) Estimate the greatest acceleration that Eliska achieved during the first 8 seconds of her
race.

Give your answer in its simplest form. 4]
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Sticky Note

A fully correct response here, although it would have been easier for them to get to a final answer if they had chosen a triangle where dx was a whole number.
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10. Eliska competed in an indoor cycle race.
The speed-time graph below shows Eliska’s speed during
the first 8 seconds of her race.

Speed (m/s)
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(@) Estimate the greatest acceleration that Eliska achieved during the first 8 seconds of her
race.
Give your answer in its simplest form. [4]
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(c) Use the trapezium rule with exactly 4 strips of equal width to estimate the distance o

Eliska travelled during the first 8 seconds of the race. [3]
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(c) Use the trapezium rule with exactly 4 strips of equal width to estimate the distance 23
Eliska travelled during the first 8 seconds of the race. 3]
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(c) Use the trapezium rule with exactly 4 strips of equal width to estimate the distance
Eliska travelled during the first 8 seconds of the race. 3]
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10(b)
e.g. x=0.72727... and 100x = 72.72727....
or equivalent AND an attempt to subtract
(x=)720r7272 0or 8 or equivalent
99 9999 11

M1

Al

ISW

10(c)
1x2x(0+12+2(1.5+3+6))
2

or equivalent

=33 (m)

M2

Al

Allow use of 5.7 < speed < 6.3 for 6, leading to e.g. :
use of 5.7 leads to 32.4(m)
use of 5.8 leads to 32.6 (m)
use of 5.9 leads to 32.8 (m)
use of 6.1 leads to 33.2 (m)
use of 6.2 leads to 33.4 (m)
use of 6.3 leads to 33.6 (m)

M1 only if 1 reading incorrect

FT from M1

10(c) Alternative method:
0+15%x2 + 15+3%x2 +3+6%x2 +6+12x2
2 2 2 2

[15+45+9+18]

=33 (m)

M2

Al

Allow use of 5.7 < speed < 6.3 for 6 leading to e.g.:

use of 5.7 leads to (1.5 + 4.5+ 8.7 + 17.7 =) 32.4 (m)
use of 5.8 leads to (1.5+ 4.5+ 8.8 +17.8 =) 32.6 (m)
use of 5.9 leads to (1.5 +4.5+ 8.9+ 17.9 =) 32.8 (m)
use of 6.1 leads to (1.5 +4.5+9.1 + 18.1 =) 33.2 (m)
use of 6.2 leads to (1.5 + 4.5+ 9.2 + 18.2 =) 33.4 (m)
use of 6.3 leads to (1.5 + 4.5 + 9.3 + 18.3 =) 33.6 (m)

M1 for the sum of these 4 areas with one error
(possibly repeated) in reading the scale OR

M1 for 3 of the 4 areas (1.5, 4.5, 9, 18) shown in a
sum where not all calculations shown

FT from M1

10(d)
1x(12 +v)x(16-8) + 1x(v+v + 1)x(48-16) = 550
2 2
or equivalent

48 + 4v + 16v + 16v + 16 = 550

or equivalent

(Speed att = 16 seconds is) 13.5 or 13Y> (m/s)

M2

ml

Al

Accept any letter or symbol for v

Vv is speed at t = 16 seconds

M1 for
o x(12+Vv)x8 (+ ....) =550 OR
o (... +) ¥ox(v+v+1)x32=550 OR
o Uox(12+Vv)x8 + ¥ox(v+ v+ 1)x32

e.g. 96 + 8v + 32v + 32v + 32 = 1100

FT from M1

For appropriately expanding the brackets, and
dealing with the fractions

CAO. An unsupported answer of 13.5 (m/s) is
awarded MOmOAO

3310U50-1 WIJEC GCSE Numeracy — Unit 1 HT MS S22/CB
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(c) Use the trapezium rule with exactly 4 strips of equal width to estimate the distance o

Eliska travelled during the first 8 seconds of the race. [3]
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Sticky Note

This candidate has used the trapezium, but the 8 (which should be the width of the bars) is not correct, and not deemed to be a slip in reading the speed scale, so M0. 
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(c) Use the trapezium rule with exactly 4 strips of equal width to estimate the distance 23
Eliska travelled during the first 8 seconds of the race. 3]

z Al =2 5. Dl




Sticky Note

They only make 1 slip in reading the speed scale. In the second trapezium calculation, the 2 should be 1.5. Just 1 slip was allowed for M1 and on follow through their answer is correct, so A1 too. 
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(c) Use the trapezium rule with exactly 4 strips of equal width to estimate the distance
Eliska travelled during the first 8 seconds of the race. 3]
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Sticky Note

The gradient of the curve at t=6 is quite steep, and allowance was made for candidates who did not think the speed reading at this point was 6. A reading of 5.75 was in the range allowed, and their method is fully correct therefore. They have not added their answers correctly however, so A0. 
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10. Eliska competed in an indoor cycle race.
The speed-time graph below shows Eliska’s speed during
the first 8 seconds of her race.

Speed (m/s)
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> Time, ¢ (seconds)
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(©)

Use the trapezium rule with exactly 4 strips of equal width to estimate the distance

Eliska travelled during the first 8 seconds of the race.

[3]
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Qu 8bii

: P
(i) Calculate the inter-quartile range of the heights of the 80 trees. 6]
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(ii) Calculate the inter-quartile range of the heights of the 80 trees. 6]
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(i) Calculate the inter-quartile range of the heights of the @

VG = ¥% of 3O
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6. 5.1 x 108 B2 | Allow 5.10(00....) x 108
B1 for the correct value written in index form, e.g.
51 x 107 or 510 x10°
or
B1 for the sight of either of the following
e 51000000 and 5.1 x 107
e 5100 000 000 and 5.1 x 10°
e 5x108
7. (Capacity of original enclosure =)
5x8x3 + 1x5x8x15 M2 | Mlfor5x8x3 + nx5x8x1.5
3 where0<n<1
(120) (20)
=140 (m?3) Al | CAO
(Volume of wooden cuboid =4 x 3.5 x 0.5=) 7 (m3) B1 | May be implied by ‘their original capacity’ — 7
(Percentage =) 140—7 (% 100) OR M1 | FT ‘their derived 140’ and ‘their 4 x 3.5 x 0.5’
140
100 — 7 x 100
140
=95 (%) Al | On FT, their answer needs to be correctly calculated
with any slips only being allowed in the decimal part
of the percentage, provided it would round to the
appropriate whole number. If their division not seen,
their rounded answer needs to be correct for their
division.
8(a) 40x0.3 + 10x1 OR M1 [12+10 OR 80-(18+ 24 +16)
80 — (10%x1.8 + 15x1.6 + 20x0.8)
= 22 (trees) Al
If no marks awarded, SC1 for sight of 58 (trees
greater than 50cm) from 10x1.8 + 15x1.6 + 20x0.8
8(b)(i) 60cm | B1
8(b)(ii)
Search for the lower quartile
(Working fwds from 40) (Working bwds from 50) 8 .
1x = 20 - 40%0.3 OR 1x =10 - 10x0.8 M1 | OR — X 10 OR — x 10
Needs to be unambiguous work leading towards their
lower quartile
x=8 OR x=2 Al | Lower quartile of 48 implies M1A1
Search for the upper quartile
(Working fwds from 60) (Working bwds from 75) - -
1.6y =20 OR 1.6y = 20 - 20%0.8 M1 | OR X 15 (= — X 15)
15x1.6 24
oR BEN08 g5 (L 4y 15)
15%1.6 24
Needs to be unambiguous work leading towards their
upper quartile
y=125 OR y=25 Al | Allow improper fractions
Upper quartile of 72.5 implies M1A1
(Inter-quartile range =)
(60 + 12.5) — (40 + 8) or equivalent OR M1 | 72.5-48
(75 - 2.5) — (50 - 2) or equivalent FT ‘their 12.5’ or ‘their 2.5° AND
FT ‘their 8 or ‘their 2" in an appropriate calculation
provided one of the quartiles is correct and the other
quartile is in the correct group (40-50 or 60-75)
=24.5 (cm) Al | CAO
4
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Qu 8bii

: P
(i) Calculate the inter-quartile range of the heights of the 80 trees. 6]
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Sticky Note

The lower quartile is correct. If they had written 20/24 x 15 for the upper quartile, M1 could have been awarded, and their answer of 75 is incorrect, so M0A0. On follow through, their subtraction is correct for M1 as one of the quartiles is correct and other is in the correct group, but A0 as it was correct answer only allowed. 

 M1A1M0A0M1A0 










(ii) Calculate the inter-quartile range of the heights of the 80 trees. 6]
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Sticky Note

A number of candidates were able to find the lower quartile, as exemplified here. No calculation is shown for the upper quartile, and 71 is incorrect. On FT, similar to the previous example M1 was awarded as one of the quartiles is correct and the other is in the correct group. 
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(i) Calculate the inter-quartile range of the heights of the @

VG = ¥% of 3O
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Sticky Note

With both quartile calculations, they have shown a correct calculation that if they had done 50-2 and 75-2.5 would have given the correct quartiles and a correct inter-quartile range. The calculations of the 2 and the 2.5 were sufficient for the first 4 marks though.

 M1A1M1A1M0A0 
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8. Robert’s Plants is a company that grows ornamental trees to sell in its nursery.

The histogram below shows the heights of the 80 trees in the nursery.

Frequency density
A
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Height (cm)
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(b)

Use the histogram to give the best estimates for the answers to the following questions.

(i)  Calculate the inter-quartile range of the heights of the 80 trees. [6]

13
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Qu 9a

7
9. (a) Medi-Cap is a company that makes hollow spherical capsules for medicine. £

One of its spherical capsules has a volume of 128mm°,

Calculate the radius of this capsule.
Give your answer in the form a¥12 , where a is an integer.
You must show all your working.

1 Eed  Volume 65 gberst T2 acl

[4]
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(a)

Medi-Cap is a company that makes hollow spherical capsules for medicine.

One of its spherical capsules has a volume of 128 mm®,

Calculate the radius of this capsule.

Give your answer in the form ad12  where ais an integer.
You must show all your working.

4]
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9. (a) Medi-Cap is a company that makes hollow spherical capsules for medicine.

One of its spherical capsules has a volume of 128t mm°.

Caleulate the radius of this capsule.

Give your answer in the form a2 , where g is an integer.
You must show all your working. [4]

a

















9(a) x 1 % radius® = 128w or equivalent

4
3

(radius® =) 128w x 3
4 X
radius®=96 OR (radius =) /96

or equivalent

(radius =) 23/12 (mm)

M1

ml

Al

Bl

If an equation is not seen, only award if appropriate
calculations with 128, 4 and 3 seen

Note: simplifying the cube root of 128 alone does not
imply M1

Must be from correct working
FT ‘their derived 96’ provided their answer can be

written the form a3/12
An unsupported 23/12 (mm) is awarded MOMOAOBO

9(b) (Total surface area =)
mx8x12 + 2 x4 x 1 x 42
2

or equivalent

=160m (mm?)

M2

Al

M1 for sight of
e mx8x12 (96m) or
o 2x4xmx4® (64m)
2
CAO

10(a) Appropriate tangent drawn at a time between
t=5.7 and t=5.9 seconds

Difference in y + difference in x

Correctly evaluated gradient from a tangent drawn
at a time between t=5.7 and t=5.9 seconds, given in
its simplest form

M2

ml

Al

Note: A tangent that follows the curve between t=6
and t=7 is not appropriate

i.e. it should not pass through (7, 10) or below

M1 for a tangent drawn at any other time

FT from M1 previously awarded
Award m1AQO if only 1 correct difference in the division

FT for a tangent drawn at any time from t=5.6
onwards

Mark final answer

Accept a correct improper fraction (unless it gives a
whole number), mixed number or decimal

If a decimal answer is given, it needs to be correctly
evaluated to at least 1 decimal place, rounded or
truncated

If no marks awarded,
SC1 for a final answer of 3/2 or 1; or 1.5 from

convincing work that they are calculating the average
acceleration (12/8) over the 8 seconds

© WJEC CBAC Ltd.
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Qu 9a

7
9. (a) Medi-Cap is a company that makes hollow spherical capsules for medicine. £

One of its spherical capsules has a volume of 128mm°,

Calculate the radius of this capsule.
Give your answer in the form a¥12 , where a is an integer.
You must show all your working.

1 Eed  Volume 65 gberst T2 acl

[4]

SR Y e KT Y




Sticky Note

A correct initial equation is implied on the left of the page, but they do not rearrange the equation correctly meaning only M1 could be awarded. 

 M1m0A0B0 










(a)

Medi-Cap is a company that makes hollow spherical capsules for medicine.

One of its spherical capsules has a volume of 128 mm®,

Calculate the radius of this capsule.

Give your answer in the form ad12  where ais an integer.
You must show all your working.

4]

EXEm
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Sticky Note

We see the correct expression for the volume of a sphere, and although this response hasn’t been written in good mathematical form, their calculations are correct and end in a correct final answer, so full marks. 

M1m1A1B1 










H Rk 'La)

9. (a) Medi-Cap is a company that makes hollow spherical capsules for medicine.

One of its spherical capsules has a volume of 128t mm°.

Caleulate the radius of this capsule.

Give your answer in the form a2 , where g is an integer.
You must show all your working. [4]

a




Sticky Note

Many candidates were able to get to r cubed = 96, but were unable to simplify the surd appropriately. The most popular incorrect response was 8 x cubed root of 12. 

 M1m1A1B0 
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9. (a) Medi-Cap is a company that makes hollow spherical capsules for medicine.

One of its spherical capsules has a volume of 128w mm?3.

Calculate the radius of this capsule.

Give your answer in the form a3/12 , where a is an integer.
You must show all your working. [4]

14
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Qu 10a

10. Eliska competed in an indoor cycle race.

The speed-time graph below shows Eliska's speed during
the first 8 seconds of her race.

Speed (m/s)
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{a) Estimate the greatest acceleration that Eliska achieved during the first 8 seconds of her
race.

Give your answer in its simplest form. 4]
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10. Eliska competed in an indoor race.
The speed-time graph below shows Eliska's speed during
the first 8 seconds of her race.
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(a) Estimate the greatest acceleration that Eliska achieved during the first 8 seconds of her
race.
Give your answer in its simplest form. 4]

cn‘:mat Lﬂ% 3











Fedek =

10. Eliska competed in an indoor cycle race.

The speed-time graph below shows Eliska's speed during
the first 8 seconds of her race.
d
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{a) Estimate the greatest acceleration that Eliska achieved during the first 8 seconds of her
race.

Give your answer in its simplest form. 4]
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9(a) x 1t x radius® = 128w or equivalent

4
3

(radius® =) 128m x 3
4xm
radius®=96 OR

or equivalent
(radius =) /96

(radius =) 212 (mm)

M1

ml

Al

Bl

If an equation is not seen, only award if appropriate
calculations with 128, 4 and 3 seen

Note: simplifying the cube root of 128 alone does not
imply M1

Must be from correct working
FT ‘their derived 96’ provided their answer can be

written the form a¥/12
An unsupported 23/12 (mm) is awarded MOMOAOBO

9(b) (Total surface area =)
mx8x12 + 2 x4 x 1 x 42
2

or equivalent

=160m (mm?)

M2

Al

M1 for sight of
e mx8x12 (96m) or
o 2x4xmx4® (64m)
2
CAO

10(a) Appropriate tangent drawn at a time between
t=5.7 and t=5.9 seconds

Difference in y + difference in x

Correctly evaluated gradient from a tangent drawn
at a time between t=5.7 and t=5.9 seconds, given in
its simplest form

M2

ml

Al

Note: A tangent that follows the curve between t=6
and t=7 is not appropriate

i.e. it should not pass through (7, 10) or below

M1 for a tangent drawn at any other time

FT from M1 previously awarded
Award m1AQ if only 1 correct difference in the division

FT for a tangent drawn at any time from t=5.6
onwards

Mark final answer

Accept a correct improper fraction (unless it gives a
whole number), mixed number or decimal

If a decimal answer is given, it needs to be correctly
evaluated to at least 1 decimal place, rounded or
truncated

If no marks awarded,
SC1 for a final answer of 3/2 or 1% or 1.5 from

convincing work that they are calculating the average
acceleration (12/8) over the 8 seconds

© WJEC CBAC Ltd.
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Qu 10a

10. Eliska competed in an indoor cycle race.

The speed-time graph below shows Eliska's speed during
the first 8 seconds of her race.

Speed (m/s)
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{a) Estimate the greatest acceleration that Eliska achieved during the first 8 seconds of her
race.

Give your answer in its simplest form. 4]
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Sticky Note

Due to this being possibly somewhat unusual to candidates, a special case mark was awarded if candidates calculated the average acceleration over the 8 seconds and simplified their answer appropriately. 

 M0m0A0 SC1 
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Examiner
1]
The pyramid has a vertical height of 1:5m. Y
The inserted wooden cuboid has dimensions 4m by 3:5m by 0-5m.
Calculate the capacity of this modified enclosure as a percentage of the capacity of the
original enclosure. [6]
Frauwte  owy
A gl 3
3.9
I-S- .................... ST TT TP TR R T TR RTTSRTTTS = PRVt SOV SPTRIR PRRAVIIFPITORIITITIRIOT ORISR TpU SRR 5SmSR _of. £ A5 - I
3 N
e i ok Y @

AA08m0 o€ 27i= p«7¥
= %.6|

Capacity of modified enclosure is 0[7,‘3‘- % of the capacity of original enclosure











N )

Calculate the capacity of this modified enclosure as a percentage of the capacity of the
original enclosure. 6]

il S Rl 1 N EETE SR i i e s
_______ T i T e s s e S
B 5 Ll RNONONY . . .5 = 1. T 1 T
B o e S I ——
e TN 1 2 T 10 oo o o Y
.............................................................................. e e L
870 ool o ORI -5 L. i .5 (PP REY

_____ PEL o 1 ot £ 5

Sl RS i e R R A R S e

Capacity of modified enclosure is t?f‘..? v Yo of the capacity of original enclosure











Calculate the capacity of this modified enclosure as a percentage of the capacity of the
original enclosure. . [6]

{&r_@x Q‘“r RMLTJ\LBW— e 73 }Q 5 \7"‘?) \kU CMB

= L_\ 5 \K :) \7{:% . -'-J;)guu... o
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6. 5.1 x 108 B2 | Allow 5.10(00....) x 108
B1 for the correct value written in index form, e.g.
51 x 107 or 510 x10°
or
B1 for the sight of either of the following
e 51000000 and 5.1 x 107
e 5100 000 000 and 5.1 x 10°
e 5x108
7. (Capacity of original enclosure =)
5x8x3 + 1x5x8x15 M2 |Mlfor5x8x3 + nx5x8x15
3 where0<n<1
(120) (20)
= 140 (m?®) Al | CAO
(Volume of wooden cuboid =4 x 3.5 x 0.5=) 7 (md) B1 | May be implied by ‘their original capacity’ — 7
(Percentage =) 140—7 (% 100) OR M1 | FT ‘their derived 140’ and ‘their 4 x 3.5 x 0.5’
140
100 — 7 x 100
140
=95 (%) Al | On FT, their answer needs to be correctly calculated
with any slips only being allowed in the decimal part
of the percentage, provided it would round to the
appropriate whole number. If their division not seen,
their rounded answer needs to be correct for their
division.
8(a) 40x0.3 + 10x1 OR M1 [12+10 OR 80-(18+ 24 +16)
80 — (10%x1.8 + 15x1.6 + 20x0.8)
= 22 (trees) Al
If no marks awarded, SC1 for sight of 58 (trees
greater than 50cm) from 10x1.8 + 15x1.6 + 20x0.8
8(b)(i) 60 cm Bl
8(b)(ii)
Search for the lower quartile
(Working fwds from 40) (Working bwds from 50) 8 )
1x = 20 - 40%0.3 OR 1x =10 - 10%0.8 M1 | OR To X 10 OR To x 10
Needs to be unambiguous work leading towards their
lower quartile
x=8 OR x=2 Al | Lower quartile of 48 implies M1A1
Search for the upper quartile
(Working fwds from 60) (Working bwds from 75) 20 20
1.6y =20 OR 1.6y =20 - 20x0.8 M1 | OR X 15 (= — X 15)
15x1.6 24
S L LS D)
15%1.6 24
Needs to be unambiguous work leading towards their
upper quartile
y=125 OR y=25 Al | Allow improper fractions
Upper quartile of 72.5 implies M1A1
(Inter-quartile range =)
(60 + 12.5) — (40 + 8) or equivalent OR M1 | 725-48
(75 - 2.5) — (50 - 2) or equivalent FT ‘their 12.5" or ‘their 2.5 AND
FT ‘their 8 or ‘their 2" in an appropriate calculation
provided one of the quatrtiles is correct and the other
quartile is in the correct group (40-50 or 60-75)
=24.5 (cm) Al | CAO
4
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Examiner
1]
The pyramid has a vertical height of 1:5m. Y
The inserted wooden cuboid has dimensions 4m by 3:5m by 0-5m.
Calculate the capacity of this modified enclosure as a percentage of the capacity of the
original enclosure. [6]
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Capacity of modified enclosure is 0[7,‘3‘- % of the capacity of original enclosure




Sticky Note

The volume of the wooden cuboid is correct, but they seem to be calculating surface area when it comes to the capacity of the enclosure. On follow through though, their percentage calculation, although not shown, is correct for their values, 271 / 278 x 100 = 97.5% to 1 dp. 

M0A0B1M1A1 
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Calculate the capacity of this modified enclosure as a percentage of the capacity of the
original enclosure. 6]
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Sticky Note

Not a well laid out response. They have used ½ x5x8x1.5 for the capacity of the pyramid. The cuboid calculation was correct and M1 was allowed here as it’s nearly a correct calculation. The rest of the solution is correct on follow through for this one error. 

 M1A0B1M1A1 










Calculate the capacity of this modified enclosure as a percentage of the capacity of the
original enclosure. . [6]
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Sticky Note

Their pyramid calculation uses 4.5 instead of 1.5, so M0. Again the volume of the wooden cuboid is correct and they show a correct percentage calculation on follow through, but are unable to then work it out. 

 M0A0B1M1A0 
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7.

Tregareth Zoo has a large glass enclosure for reptiles.
The enclosure consists of a hollow rectangular-based pyramid sitting on top of a cuboid, as
shown below.

\,

Diagram not
drawn to scale

The enclosure is to be modified by placing a wooden cuboid onto the base.
This cuboid will reduce the capacity of the enclosure.

Front view

I1-5m

3m

A
\

8m

Diagrams not
drawn to scale

10

© WJEC CBAC Ltd. (3310U50-1)

Examiner
only






11

The pyramid has a vertical height of 1-5m.
The inserted wooden cuboid has dimensions 4m by 3-5m by 0-5m.

Calculate the capacity of this modified enclosure as a percentage of the capacity of the
original enclosure. [6]

Capacity of modified enclosure is ... % of the capacity of original enclosure
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