1.
Triangle calculations


Indicates No and gives a correct justification
2


The most common correct justifications:


Use Pythagoras’ theorem to show the sides are inconsistent
eg


11.62 + 8.72  15.32

134.56 + 75.69 = 210.25, but 15.32 = 234.09


Calculate what one side should be in order to make the triangle consistent
eg


The hypotenuse should be 14.5


8.7 should be 9.9764...


11.6 should be 12.5857...


Use trigonometry to calculate two angles, which are then shown not to sum to 90
eg, using cosine


The angles are 55.3454... and 40.6968... 55.3 + 40.7  90


eg, using sine


The angles are 49.3031... and 34.6545... 34.6 should be 40.7

Markers may find the following helpful:
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!
Values rounded or truncated
Accept values rounded or truncated to 1 or more 
decimal place(s). Otherwise, accept provided correct 
working or a more accurate value is seen

Do not accept for 2m or 1m, no indication of how values combine
eg

· 11.62 = 134.56
8.72 = 75.69
15.32 = 234.09

Do not accept justification is from construction rather than calculation


or


Shows sufficient working to indicate correct application of
1
Pythagoras’ theorem
eg


11.62 + 8.72

210.25


15.32  11.62

or


Shows sufficient working to indicate a correct trigonometric ratio
eg


sin = [image: image2.wmf]3
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with the position of the relevant angle indicated on the diagram

Do not accept no indication of which angle is being considered
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2.
(a)
For 2m states value between 242.0 and 242.1 inclusive, eg:
2

· 242.07436

· 242

· 242.1

Accept trigonometric ratios used to calculate value between 242.0 and 242.1 inclusive.

· For only 1m substitutes correctly into Pythagoras’ theorem but calculates incorrectly, eg:

· (150² + 190²)
= (30000 + 38000)
= 68000
= 260.8
Award 1m for the response 240.

(b)
Attempts to use Pythagoras’ theorem, eg:
1

· 150² = 22500
80² = 6400

x² = 80² + 15²

150² + 80² 170
This mark is awarded if the cupboard diagonal is given as 170 with no working shown.


Calculates correct length of cupboard diagonal, eg:
1

· 170

Accept trigonometric ratios used to calculate value between 169 and 171 inclusive.


Compares correctly the calculated length of cupboard diagonal with width of room, 
1


eg:

· Cannot be turned. (diagonal calculated as 170)

· No. (diagonal calculated as 170)

· Yes. (diagonal calculated as 81.4)

It is not necessary for 165, the width of the room, to be mentioned.

For this mark to be awarded a value between 169 and 171 inclusive must have been given as length of cupboard diagonal of Pythagoras theorem used in calculating an incorrect length.
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3.
For 2m indicates a value between 7.15 and 7.35 inclusive, eg:
2

· 7.2

· 7.21

· 7.211


For only 1m shows in working the value [image: image3.wmf]52

, 7 or 52

Accept trigonometric ratios used to calculate a value between 7.15 and 7.35 inclusive.

No marks are awarded for attempts to use trigonometric rations leading to an answer outside the range 7.15 to 7.35 inclusive.

No marks are awarded where scale drawings have been used to find an answer.
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4.
Missing Side

(a)
20.8(...) or 433
2


or

Shows both squaring and adding
1


eg

· 172 + 122
· 433 seen

· 289 + 144

!
Answer 21

unless a correct method, or a more accurate value, is seen.

(b)
9.8(0) or 9.79(...) or 96
2

!
Answer truncated to 9.7

If a correct method or more accurate value is seen. Otherwise mark as 1, 0


or
1


Shows both squaring and subtracting


eg

· 112 – 52
· 96 seen

· 121 – 25

!
Answer 10

unless a complete correct method, including the need to square root, or a more accurate value is seen

eg, mark the following as 1, 0
· 121 – 25 = 96, 9.6 so 10
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5.
Ramp

For 2m explains why the ramp is too high, eg:
2

· Indicates the height is 1.7m, or a value between 1.71m and 1.74m inclusive.

102 – 9.852 > 0.832
100 – 97 = 3, > 0.69

The horizontal would have to be 9.965

The ramp is 87cm too high.

cos x = 9.85 ÷ 10, so height = 10 sin 9.9, too high.

9.852 + 0.832 = 97.7114, < 100, so its too high.

For 2m a correct height, or width, may be assumed to imply the ramp is too high.

However, for 2m, Answers that state the ramp is not too high.

For 2m or 1m Incomplete or incorrect methods. The square root must be used or implied to compare with the 0.83 otherwise the comparison should be with 0.832
Throughout the question Scale drawings unless they are used to check calculations.


For only 1m shows a complete, correct method, eg:

· (102 – 9.852)
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6.
Prism
(a)
Gives a correct justification, eg:
1

· 62 + 82 = 102
· 64 + 36 = 100

102 – 64 = 36

62 = 36, 82 = 64, 102 = 100 = 36 + 64

· Square the shorter sides and add, square root to get the big side.

· Its a 3, 4, 5 triangle.

· Its Pythagoras, a2 + b2 = c2 (sides labelled with hypotenuse as c)

Cos x = (82 + 62 – 102) ÷ 2 × 8 × 6 = 0, and cos 90 = 0

Do not accept responses that state only that Pythagoras’ theorem holds, but give no further justification eg:

· ‘It’s Pythagoras.’

· ‘It’s Pythagoras, a2 + b2 = c2’ (no linking of a, b or c to diagram or given numbers.)

Do not accept incomplete or incorrect working eg:

· ‘62 = 36, 82 = 64, 102 = 100’

· ‘62 + 82 = 102, 12 + 16 = 20’

· ‘102 = 100, 62 = 36, 82 = 64, 100 + 36 + 64 = 200’

(b)
For 2m indicates 168
2
and
shows a complete correct method, eg:

· 6 × 8 ÷ 2 × 7 = 168

· 7 × 6 = 42, × 8 = 336, ÷ 2 = 168

For 2m or 1m do not accept incorrect methods, eg:

· ‘10 + 6 + 8 = 24, × 7 = 168’

· ‘10 × 6 × 8 = 480, ÷ 2 = 240, × 7 = 168’


For only 1m indicates 168 but shows no evidence of an incorrect method, eg:

· 168

· 24 × 7 = 168

or
Shows a correct method with no computational errors but the answer is omitted, eg

· 6 × 8 ÷ 2 × 7

· 6 × 8 ÷ 2 = 24, × 7

or
Shows a complete correct method, including calculating the answer, with not more than one computational error, eg:

· 6 × 8 ÷ 2 × 7 = 147

· 6 × 8 = 56, ÷ 2 = 28, × 7 = 196

Do not accept as a computational error a processing error such as an incorrect height for the triangle eg:

· ‘6 × 10 ÷ 2 × 7 = 210’

or
Correctly finds the volume of the cuboid of which the prism is half, eg:

· 6 × 8 × 7 = 336

· 336

(c)
Indicates 120
1
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7.
Triangles
(a)
Correct explanation
1


The most common correct explanations are:


Showing or implying that 62 is added to 82, with either 102 or the use of , eg

· 62 + 82 = 102
62 + 82 = 100, 100 = 10

10 is 100, and 100 = 64 + 36

AB2 + BC2 = 100,  = 10

AB2 + BC2 = AC2
Do not accept answer found through scale drawing

in any part of this question.

Do not accept incomplete explanation that does not refer to either 102 or 
eg

· AB2 + BC2 = 100

· 36 + 64 = 100 = 10

or
Referring to the 3, 4, 5 triangle

· Each side is double 3, 4, 5

· It’s the 3, 4, 5 triangle.

· The 3, 4, 5 triangle must have a right angle.

Accept minimally acceptable explanation, eg

· 6, 8, 10 triangle

Do not accept incomplete explanation, eg

· Because of Pythagoras.

· If it wasn’t 10 it wouldn’t be right-angled

· a2 + b2 = c2 (without linking to the diagram).

(b)
136 or 11.7 or 11.6(..)
2

or
For only 1 Complete correct method, eg

· (62 + 102)

136 = (incorrect)

!
Answer 12 or 11
Only if a valid method, or more accurate response, seen.

Accept use of tangent to find an angle, then correct use of sine or cosine.

Do not accept partial Method

If Pythagoras is used, the square root must be seen or implied.  
AD2 = 136 as sufficient.
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8.
(a)
For 2m indicates a value between 8.9(0) and 8.91 inclusive.
2


For only 1m shows a complete correct method


eg

· (4.8² + 7.5²)

79.29

· 79

tan–1 7.5 ÷ 4.8 = 57.3, 7.5 ÷ sin 57.3 

4.8 ÷ cos 57.4

Throughout the question Answers found through scale or scaled drawings.

For 2m accept 9 only if a correct value or correct working is seen.

For 1m if Pythagoras is used, the intent to square both, add and square root must be shown, even if there are computational errors.
Do not accept  79(.29 .... ) without the intent to square root shown or implied.

(b)
For 2m indicates a value between (0)56 and (0)56.5 inclusive
2
eg:

· 056

· 56

Ignore any subsequent correction for magnetic north.


For only 1m shows a correct method,
eg:

· tan  = 6 ÷ 4

tan–1  6/4
62 + 42 = 7.22, cos x = 4 ÷ 7.2

sin = 6 ÷ 7.211

6/sin  = 7.2/sin 90 

For 1m do not accept a wrong method, eg ‘tan  = 4 ÷ 6’ unless it is clear, eg by labelling on the diagram or subsequent subtraction from 90°, that the angle referred to is the one at Bargate. If this angle is then correctly found as between (0)33.5 and (0)34 inclusive, award 1m.

(c)
For 3m indicates a value between 1.4(0) and 1.41 inclusive.
3


For only 2m shows the total distance north is a value between 5.4(0) and 5.41 inclusive.


or


Shows a complete correct method for the distance north of Bargate


eg

· 6 ÷ tan 48 – 4

· 6 × tan 42 – 4
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a = tan 48 × 4 = 4.44, b = 6 – 4.44 = 1.56
c = tan 42 × 1.56 

d/sin 8.3 = 7.21 ÷ sin 48

x ÷ sin 8 = 7.21 ÷ sin 48


For only 1m shows a correct method for finding the total distance north
eg:

· 6 ÷ tan 48

· 6 × tan 42


or


Using the sine rule, makes one error
eg:

· x ÷ sin 8 = 7.21 ÷ sin 56


or


Using similar triangles, makes one error or correctly finds the values of a and b as shown above.
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9.
Joining
(a)
Gives a complete correct justification, eg
2

· AC = (28.8² + 12²) = 31.2
CD = (5² + 12²) = 13
31.2 + 13 + 28.8 + 5

or
Shows at least one of the values
31.2, 13 or 44.2

Accept minimally acceptable justification, eg

· 31.2 + 13 + 28.8 + 5

· 31.2 + 13 + 33.8

· 78 – 28.8 – 5 – 13 – 31.2 = 0

(b)
Gives a correct justification, eg
2

· 33.82 = 1142.44
U2
132 + 31.22 = 169 + 973.44 = 1142.44
Pythagoras’ theorem works so ACD is right-angled

· 5 × 2.4 = 12 and 12 × 2.4 = 28.8
so ABC and BCD are similar right-angled triangles, and
Angle ACD 
= angle ACB + angle BCD

= angle CDB + angle BCD

= 90°

· Area of ACD
= ½AD × BC = ½ × 33.8 × 12 = 202.8
and ½CD × AC = ½ × 13 × 31.2 = 202.8
so ACD is 90°

Accept minimally acceptable justification, eg

· 13² + 31.2² = (28.8 + 5)²

!
For 2m or 1m, use of trigonometry to show angle ACD is a right angle
Accept for 2m provided both angle ACB and angle BCD are correctly evaluated and understanding is shown that they should sum to 90

Accept as correct for angle ACB values 67.4 or 67.38(…)

Accept as correct for angle BCD any value in the range 22.58 to 22.64 inclusive, eg

· tan–1 + tan–1 = 67.4 + 22.6 = 90

· 67.38 and 22.58 together make 90

Accept for 1m either angle ACB or angle BCD correctly evaluated

or
Indicates understanding of the way Pythagoras’ theorem can be used to prove that triangle ACD is right-angled, eg

· If right-angled, AC² + CD² = AD²

· 1142.44

or
Shows that triangles ABC and BCD are similar, eg

· 5 × 2.4 = 12 and 12 × 2.4 = 28.8
so ABC and BCD are similar triangles

Accept for 1m, follow through using their values for AC and CD from part (a)
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