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2006 Summer Paper 1 Higher Tier Marks Comments
(@) 12a—-8b—6a+9b B1 CAO. Watch for compensating errors. B0 for -9, unless +
shown later.
=6a+b B1 F.T. their first line
4
w Bl
® C.A.O.
3
(a)  Line of best fit by eye. M1 Must have positive gradient AND 3 points above their line
and 3 points below their line AND be fit for purpose. Points
ON the line should be counted to the advantage of gaining
this mark.
Line through (55, 52) Al If point not plotted, then the line must pass through the point.
(b)  Science reading from their line at 68. B1 F.T. if their line has a positive gradient. Reading should be
exact, if the point is on the grid lines, else it should be read
to either side of the 2mm square, if the point is inside a
square.
If reversed axes for mean & (b)treat as MR-1
3
(a) M1 For a method that produces 2 prime factors from
the set {2, 2, 3, 5, 5, 7} before their second error. If their ond
prime and 2™ error occurs at the same 'level' then allow M1.
2,2,3,5,5,7 Al C.A.O. for sight of the six correct factors. (Ignore 1s).
2 x3x 5% 7 Bl F.T. their answer if at least one index form used with at least
a square. Ignore prime number requirement for this B mark.
Use of brackets (2°)(3)(5%)(7) OR dot 22.3. 5%.7 gets the BI.
The inclusion of any 1s in their index form gets BO.
(b)) 3x7O0R 21 Bl F.T. if the M1 awarded in (a) OR implied by 2> x 5> or 100
4
(@) —6 Bl C.A.O.
(b)  Plots P2 F.T. their table, — 1 on 1* and 3" error.
If table is empty then no plot at (2, —6) is the first error.
If a point is plotted at (2, —6) and table is empty then award
BI.
Curve Cl Must be a curve
(¢c) Liney=-2 L1 F.T. their graph if at least 2 readings and a straight line is
x-values B1 unambiguously offered. (Points on the 2mm grid should be
read accurately. Points between 2 grid points should be read
to within the values of the ends of the 2mm square.)
6
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5. (a) Part of the arc of a circle centre X radius Bl Loci do not have to be accurate as long as the intention is
as on overlay. In the section bounded by clear.
the building and the wall. At least 1 cm is required to identify the loci.(Ignore other
arcs).
Allow series of dots for arc if locus recognised.
(b)  Complete arc defined in (a) B1
(c)  Second arc centre corner of building B1
and radius as on overlay. -1 if Iecm or more within building
3
6. (a)  Correctimage B2 B1 for correct x translation
2,00 (3,-2) (0,-3) B1 for the correct y translation
(b)  Correct image B2 B1 for anticlockwise rotation of 90° about (-1,2).
(-2,-2) (1,-2) (-2,-4) (-3,6) (0,6) (0,8)
The last point will require extra grid lines.
B1 for clockwise rotation of 90° about (2,—1).
“4,-2) 44 (7,-2)
The last point will require extra grid lines.
4
7. (a) Least = 2995 Bl C.A.O.
Greatest = 300-5 Bl C.A.O. Accept 300.49 (recurring needs to be shown)
()  Use of 10 x "largest length" Ml F.T. "their largest tile" x 10, with or without
=10 x 300-5 "their smallest tile" x 10, provided >300.
=3005 Al In (b) accept alternate division arguments for all marks
3015 (mm) < passageway (<3025 mm) Bl C.A.O.
Numerical errors are allowed, but must remain consistent
Use of smallest passageway with largest tile E2 with the tile always being large enough.
(3005 is enough) AND deduce that the E1 for an explanation, correct idea, but refers to 302cm
passageway is always wide enough.
SC1 for 10x300 = 3000 and states less than 3020
7
8. (@) x —28 B1 B2 only if written as a trinomial, e.g. x* — 3x — 28 (any order)
—3x Bl If B2 then penalise —1, once only, if any subsequent
incorrect or inappropriate algebra such as using equations .
() 3d-2r=28-8r Bl Clearing bracket correctly F.T. until second
error
6r =28—-3d OR 3d-28=-6r Bl Collecting terms
28—-3d Bl F.T. until 2™ error
r =
6
(¢ 2x(3x+1) B2 B1 for x(6x + 2) OR 2(3x* +x) OR 2x(3x + ...)

OR 2x(... + 1)
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9. (@@ C=95 OR D=36 B1 Could be embedded calculation
A statement such as: 'the angles are Bl An explanation along these lines.
NOT the same in both triangles'.
(b) largest = 18 = (1-5) Ml Finding either of the 2 pairs of unequal corresponding ratios.
largest 12 Or reciprocal of these shown, or ratios with the same triangle
middle = 12 = (1-3)
middle 9
smallest = 8 = (1-3)
smallest 6
So the 3 sides are not in the same ratio Al Stating that this means the triangles are not similar or that
the sides are not in the same proportion.
4
10. (@) % on the first branch Bl C.A.O. Accept equivalents such as -75 or 75%.
2/3 and 1/3 on the correct parts of the Bl C.A.O. Allow if one branch ok, other left blank
top second branch
AND 2/3 and 1/3 on the correct parts
of the bottom second branch
b))  VaxVs+ Yax % Ml For the complete sum of the 2 products.
F.T. their tree if probabilities are between 0 and 1 exclusive
and NOT all %.
=7/12 Al
4
11. (1)
3 B2 For all 4 correct.
2 B1 for any 3 correct.
1 OR
2 B1 for all 4 dimensions implied by the indices in, for
example, cm’, em?, cm, cm? OR mixed as in cm®, 2, km, m?
2
12. 5x+3 - 2(x+10)=4 M1 For correctly clear fractions by a valid method for any 2
M1 terms.
For correctly clear fractions by a valid method for all 3
terms.
NOTE: 5x +3 —2x + 20 =4 would get M1, M1, A0 and the
3x = 21 Al final Al can be gained for correct follow through (=19/3)
The two Als are dependent on only one M1 being awarded
x=21/3 (=7) Al Collecting terms

E.T. until 2™ error starting after the M marks.
3x-17

3423

If 0 marks awarded, SC1 for =4 OR 4

Unsupported answer of x = 7 gets all 4 marks.
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13. Triangle with vertices at Features required : 2 enlargement, location, orientation.
(-1,-1) (-1,-3) (4,-1) B3 Award B2 for any 2 correct features OR B1 for any 1 correct
feature OR B2 for vertices correct but no triangle
3
14. x(x+1) B1 Needs brackets, or implied later.
47x -x(x+1)=360 M1 FT their x (x + 1), i.e. 47x - ... = 360. Accept missing
X —46x +360=0 M1 | brackets.
FT x(x+1)—47x=360 to give x* - 46x— 360 =0, OR
(x-36)(x-10) or x={46+V676 }/2 ml FT their 47x - .... = 360 only if it leads to a quadratic.
Both M marks must have been awarded for this m1
x=10and x =36 Al
Pairs are 10 & 11 and 36 & 37 Al Must have both values for A1, irrespective of method
Must have both pairs for Al, irrespective of method
SC1 for 10 & 11 OR 36 & 37 if neither A mark awarded
6
15. (@ 14 Bl
Angle in same segment, angles in triangle Bl Accept calculations shown, or appropriate description
(b)  60° B1 Or appropriate description, mark does not depend on 60°
Alternate segment theorem Bl
4
16. (@) yal/x OR y=k/x B1
2=k/5 M1 FT non linear only in (a) and (b)
y=10/x Al Maybe implied in part (b)
®)
X 5 10 12 B2 B1 for each value
y 2 1 20
5
17. 4n(3+g)=7(5+n) B1 Brackets maybe implied in further working
12n +4ng =35+7n Bl FT until 2nd error
(12n+4ng = 35 + n gets B1 here as a FT from B0)
n(5+4g)=35 B1 Collect & factorise. If simplified, i.e. no factorising B0, but
possible FT to final B1
n= 35 Bl ISW
5+ 4g
4
18. (3x -5)(5x+2) B2 Blfor(3x...5)(5x...2)OR(Bx...2)(5x...5) OR
B1 for middle term splitting method
x=5/3 and x =-2/5 Bl FT their pair of brackets. Ignore incorrect cancelling
3 Use of formula gains no marks
19. (@ 6/21 x5/20 M1
=30/420 (=1/14) Al Or equivalent. Ignore incorrect cancelling
(b) 1 —P(no caramel) Bl Or equivalent complete strategy
P(no caramel) = 11/21 x 10/20 {=110/420 (=11/42)} M1 Seen alone not part of further probabilities.
OR P( caramel, other) + P(other, caramel) + P(caramel, caramel)
OR full alternative with correct values.
Al CAO. Ignore incorrect cancelling in final answer

310/420 (=31/42)
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20. x (4x + 3) as a common denominator M1 Brackets required, unless implied later
(3x—2)(4x+3) + 4x asanumerator M1 If no M marks for numerator or denominator due to missing
brackets then SC1
12x% + 9x — 8 - 6=(12x* + x - 6) in working Bl
122 +50—6 Al CAO. Penalise -1 for further working
———— orequivalent
x(4x +3)
4
21. (@) () 12x + 8y Bl
(i) 4x+2y B1 If both (i) & (ii) correct but not simplified then SC1
FT their AC —x
() (1) EC=AC-x (=3x+2y) M1 Accept embedded answer
k=4 Al FT for theirk (1:k-1)
(i) EC:CB =1:3 Bl
5
22. (a)  Correct sketch B1
B1 for any horizontal shift of given curve to the right
(b)  Correct sketch with (2,0) indicated B2
FT their reflection passing through (0,0).
(c) (1) Correct sketch (reflection in x- B1 B1 if (0,3) not indicated
axis)
(i)  Correct sketch (reflection in x- B2 SC1 for x* +3 with (0,3) indicated
axis and shift up) with (0,3)
indicated
6
23. Use of x=0, y=2,to give 2=5b¢" Ml
b=2 Al
Use of another pair of values with value for M1 FT their b
beg x=1,y=5,5=2¢'
c=25 Al
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10x62-5+12%x67-5+22x72-5etc M1 For_a complete method. Must be division by 80.
80 Allow this M1, if candidates use a set of 'mid-points'
(OR 5895 vs:hlch are in the con:respondlng 1nte3rvals (including
either of the end points) and go up in Ss. Allow 1
5895 Bl | SHOL
= 73-6(875) truncated or rounded to any Al C.A.O.
number of decimal places OR 74 Accept answers rounded to whole numbers. 73 gets AQ.
F.T. their 'mid-points' as for the M mark.
UNSUPPORTED 73-68(75) _truncated or rounded to any
number of decimal places OR 74 GETS THE 3 MARKS.
3
1% charity gets 3/15 x 6000 M1 For the correct method for finding any share
=(£)1200 Al For the share assoc. with the M1
2nd gets (£) 1600
3rd gets (£) 3200 Al For the other 2 shares
3
5000-00 Bl For the evaluation of a correct 24%.
1200-00 Alternatively they may get the B1 for (£)3600 OR
3800.00 Ml (£)1400.
912-:00 OR For the overall method (3 stages of subtracting different
2888-00 5000(1 —-24)° Ml 24%).
693-12 2194-88 A2 Al C.A.O. Ignore subsequent working.
2194-88 or 2195 (SC1 for 5000(1+0.24)°
or 2195 C.A.O. for amount OR for the correct 3 depreciations
If 2 years used, then mark it as if correct, then MR—1
provided A or B marks have been awarded.
Candidates using appreciation : SC1 (as well asB1) for
Al amount (£)9533.12 OR (£)4533.12, also FT to rounding
Value = (£) 2200 for another SC1
F.T. rounding nearest £100 only if M mark awarded
If 4 years used, then mark up to 3 years and ignore
subsequent working. (Maximum of 3 marks)
4
() DF=32(cm) Bl C.A.0O.
847 (70-56) = CF* + 3-2* (10-24) Ml Correct substituted Pythagoras. FT their DF
(CF) = 60-32 Al
CF=7-76(6559) OR 7-8 Al F.T. from their CF* if M awarded.
SC1 for 8-9(8888) and first B1
(b)  Area of parallelogram = 12-5 x CF Ml F.T. their CF, but not 8.4
Full alternative method (e.g. 7.8x15.7 — 2x %2 x3.2x7.8)
= 97-0(824) Al CF=7.8 used leads to 97.5(cm?))
cm’ Ul
Ignore incorrect writing of their process if their answers
are correct.
7
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5. Mass = 4057 x 17-5 (x 5-42) Ml For 405-7 x 17-5 or 7099(-75)
(5.42) /1000 Bl For division by 1000 (kg to g)
38-4(806) OR Al
385 (kg) OR
38480 (g) OR
38481 (g) OR
38500 (g)
3
6. One correct evaluation (1 dp) of x’—12x-25 Bl Calculations should be accurate to 1dp. If no calculations
42 <x <43 are given accept use of "too low" or "too high" OR >0
Two correct evaluations (1 dp) x° — 12x — 25 Bl and <0
4225 < x < 4245 Useful Data
which give opposite signs for f(x). X x'—12x-25 X xX'—12x-25
4-2 -1.312 4.23 | -0.07303
Two cotrect (OR F.T.) evaluations (1 dp) M1 421 2090153 4231 | —0.03134
4225 < x < 4235 422 048855 42321 0.01037
which give opposite signs for f(x). 423 ’ 4.233 0.05211
o : 424 0.345024 0.09388
Thus solution is 4-23 correct to 2 decimal place. Al : 42351  0.13567
425 0.765625 4236 | 017749
Note that candidates must give a method that proves 426 1.188776 4.237 0.21934
the solution is 4-23 correct to 2 decimal places. 427 1.614483 4.238 0.26120
4-28 2.042752 4.239 1 0.30310
4-29 2.473589 424 1 0.34502
43 2.907
4
4.225 4.245
| I 2 v |
42 423 T 4.24 43
4225 4235
899 M1
7. o 100 Bl For sight of 62 OR 0-62
= (£) 1450 Al C.A.O.
3
8. Correctly setting up two equations for M1 Accept an array of correct Substitution method
eliminating one variable, i.e. coeffs. of one coefficients e.g. 15 -6 —6 M1 for correctly
variable have the 14 -6 -8 substituting for one
same absolute value. variable into the other
First variable's value. Al Eitherx=2 OR y=6 equation, then Al for
the correct answer.
Correctly substituting their first variable M1 F.T.
Second variable's value Al F.T.
If ONLY both answers of x=2 AND y=6 THEN B4
4




2006 Summer Paper 2 Higher Tier Marks Comments
9. (@ (i) 83(7)x10° OR Bl C.A.O. Accept numbers given
8 x 10° OR to 1 decimal place
84 x 10° throughout.
Penalise —1, once only
() 59x10* OR Bl C.A.0. for consistent use of
6x 107 incorrect
notation, e.g. 83,
(B)  56(626) x 102 B2 B1 for the digits 56(626) witha 5.9
correct power of 10, for
example -56(626) x 10°, 566,
56.6 x 10
4
10. (@)  Height = 4-8 x tan51° M2 Correct substituted tan ratio with no fractions.
OR M1 for the stage tan51° = BE/4-8
Height = 5-9(275) (m) Al C.A.O.
B1 F.T. 'their BE', i.e BE-1.2 (Using BD as BE gets B0, but
(b)) BD= 4-7(275) (m) may possibly get M1, however A0)
Ml Correct substituted sin ratio. Allow FT of 'their BE'
sin BCD = BD/5-3 (4.7 leads to 0.88679... and then to 62.(47...)")
OR sin BCD = 0-891(9823)
Al F.T. 'their BE'
ZQPR = 63-(1234)
6
11. (@) Reading at 90 - reading at 30 M1 Look for marks at the correct cumulative frequencies.
([24-5t0251inc.]— 16) =85t09 Al Misread of scale on time axis M1, A0
(b) 120 — reading at 28 M1 Look for marks at time = 28
=16 Al C.A.O.
SCI for an answer of 18 AND a mark on polygon at
time=28 OR on cum.freq. scale at 104
4
12. Graphofx=3 B3 B1 for each graph
Graphof y=-1 Award the marks for the lines if their shading indicates
Graph of y=3x-2 that the correct line is being considered.
Ambiguity, such as (unlabelled x=3 and y=3) OR
(unlabelled x=3 and other vertical lines), gets no credit
for that line.
Correct region clearly marked Bl IGNORE the 'boundary' lines x=-3, x=5, y=10and y=—6
FT provided similar region, x=a, y=b and y=mx+c (m>0, c0)
4
13. (@ 1 Bl
B P B1 B1 any pair of original indices worked correctly
(fractional), unsimplified
(c) 4a B2
-8 8 3
S(Tx+ 1)} B2 Bl forx™ or.../x or (7xty).ISW
@ Sci(en) (x+)
X 6
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14. Arc length=46/360x ...... Ml Or divide by 360/46
Circumference =2 x [[ x 8.2 = 164 x [[ (= 51-5) M1
Arc length = 6-58... Al CAO. Accept rounded or truncated to at least 1 d.p
3
15. PR = 12:6 Mi
sin 76° sin 31°
PR = sin 76" x 12.6 / sin 31° Ml
=23.7(....) Al
3
16. Total =12 000 Bl BO for incorrect total
...../ 12000 x 20 or "1 for every 600" or divide by 600 Ml FT their total
2.58...,6.16..., 1, 1.08...,9.16... M1 Any three correct (allow two errors)
3,6, 1, 1,9 Al
4
17. Volume scale factor = 4° Bl
3-8 x volume scale factor Bl FT their volume scale factor 4° incorrectly evaluated x
3-8, n’ x 3-8, BUT BO for 4 x 3-8
Volume larger tetrahedron = 243(.2) (cm®) Bl CAO
(3.8° no marks)
3
18. (@)  Use of Pythagoras Theorem ( with "=23.62) M1 Brackets maybe omitted. Attempt based on Pythagoras'
X+ (x+62) =236 Ml Thm.
X%+ X7+ 12.4x + 38-44 = 556:96 Al
M1 CAO
()  x={-62+V(6:2"—4.1.-259.26)} /2 Al Allow one error
=[-62+V1075-481/2 Al
13(-:297...) (-19.497...) FT if M1 awarded and b*-4ac>0 and denominator treated
Al as common
PQ=133 and QR=19.5 FT their PQ and PQ+6.2 to 1dp provided M1 awarded
Trial & Improvement in (b): SC2 for PQ=13-3 and
further SC1 for QR=19-5
7
19. (@) 100x=83.737... and x =0.83737... M1 Or equivalent method. (82.9/99 is M1)
and attempt to subtract
Al
829/990
(b))  prime numberX ...... or square numberX ..... M1 Examples of MO 2V96, 643, 1x 192
or 2V48 or 412
8V3 Al
() 3+V15+V15+5 (-8) M1 V53 needs to be expressed as V15
2V15 Al Penalise -1 for further incorrect working
6
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20. Mean = 141.5 B1 Rounds to 141.5 (or 142 with working)
SA*= 1096875 or SAx - x)>=95762'5 Bl
Use of
Ml Use of formula involving frequencies
\/Z(fx R ey _[fo ] g freq
M1 Or sight of 1915.25
Correct use of formula, with indication of Al CAO
reasonable values
4376
5
21. Tangent used or shown B1
Use of difference distance / difference time in hours M2 Award M1 only if time unit is minutes, or M1 if scales
not interpreted correctly. (MO for minutes and incorrect
interpretation of scales)
14 + 3 (km/h) Al FT from M1, but needs to be within range.
SC1 for (12.5/0.5=) 25 (km/h)
4
22. n(n+3)+8(n+2)asanumerator Brackets required or implied later
AND (n+2)(n+3) asadenominator Award B1 for either numerator or denominator, or
OR  multiplying throughout by (n+2) B2 multiplying throughout by (n+2) or (n+3) with an error
OR (nt3) Bl
n(n+3)+8(n+2)=m+2)(mn+3) Ml FT for M and A marks if expansion has led to similar
W +3n+8n+16=n"+2n+3n+6 level of difficulty
M1 Correct collection for their expansions
6n=-10 OR 6n+10=0 Al
n=-10/6
6
23. (a)  General shape of curve (wave) Bl Do not accept a parabola, but FT
Passing thro' (0,1), (90, 0), (180, -1), B1 1 & -1 need to be indicated on the y-axis, x-values
(270, 0), (360,1) implied
() 23° Bl
337" with no other values B1 FT 360 — first answer
4
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