Quadratic and other graphs

MARK SCHEME

Foundation and Higher tiers | Total marks: 83

-

Marks

M Method mark, for a correct method. It can be implied by a correct answer.

A Accuracy mark, for a correct answer. It needs the method mark before it.

B A mark for a correct value or statement, with or without working.

ft Follow through: the mark is given for using an earlier wrong answer correctly.

oe Or equivalent.

[a, b] Any value from a to b inclusive.

Questions
Q Skill Spec Tier Grade | Calculator| Marks
1 | Readingfrom a quadratic graph Al12 Foundation 3 No 3
2 | Drawing a quadratic graph Al12 Foundation 4 No 4
3 | Recognising graphs Al2 Common 5 No 3
4 | Roots and turning points from a graph Al1A18 Common 5 No 4
5 | Symmetry of a quadratic graph All Common 5 No 3
6 | Intercepts of a cubic graph Al12 Common 5 No 3
; Sketching a quadratic from completed ALL AL Higher ; No :

square form

8 | Exponential graphs Al12 Higher 7 No 3
9 | Drawing a translated graph Al13 Higher 7 No 3
10 | Transformations of a turning point A13 Higher 8 No 3
11 | Translating a trigonometric graph Al13A12 Higher 8 No 3
12 | Solving an equation with a graph and a line Al1A18 Higher 8 No 3
13 | Drawing a cubic graph Al2 Common 5 Yes 6
14 | Thesine graph Al12 Higher 6 Yes 4
15 | An exponential graph in context Al2 R16 Al4 Higher 6 Yes 5
16 | Areciprocal graph in context Al2 Al4 Common 6 Yes 6
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Q Skill Spec Tier Grade | Calculator| Marks
17 | Gradient of a curve as a rate Al5A14 Higher 7 Yes 5
18 | Areaunder a speed-time graph Al5A14 Higher 7 Yes 4
19 | Completing the square with decimals Al1A18 Higher 7 Yes 5
Solving trigonometric equations with a calculator )
20 A12 Higher 7 Yes 5
and a graph
A quadratic model: the formula and the .
21 A18 Al1Al4 Higher 7 Yes 5
greatest value
Total 83
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Question 1 A12-Foundation - Grade 3 - 3 marks

Q Answer Mark Comments
1(a) | 3.25 B1 accept([3,3.5]
1(b) 1 Bl
3 Bl
Question 2 Al2-Foundation-Grade4-4 marks
Q Answer Mark Comments
2(a) | 0,-3,0 B2 in the right places. B1 for two correct
2(b) | all 7 points from their table plotted correctly B1ft within half asquare
a smooth curve through all their points Bl lowest point at (1, -4) within half a
square, not flat-bottomed
Question 3 A12-Common-Grade5-3marks
(0) Answer Mark | Comments
3 y= x3: C;y=4- X2 Ajy= %: By y= x2-4:D B3 B2 fortwo correct. Bl forone correct
Question 4 A11A18-Common - Grade5-4 marks
(0) Answer Mark | Comments
4(a) | -2and 4 Bl
4(b) | (1,9) Bl
4(c) | one of [-0.9,-0.6] or [2.6,2.9] Bl oralinedrawnaty=6
both [-0.9, -0.6] and [2.6, 2.9] B1
Question 5 A11-Common-Grade5-3marks
Q Answer Mark Comments
5(a) | x=4 M1 or(x-2)(x-6)
(4, -4) Al
5(b) | (0,12) Bl
Question 6 A12-Common-Grade5-3marks
Q Answer Mark Comments
6 A(-2,0),B(1,0) and C(3,0) B2 Blfortwo correct,or-2,1and3in the
wrongorder
D(0, 6) Bl
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QllCStiOIl 7 Al1A12-Higher-Grade7-3 marks

Q Answer Mark Comments
7 a U-shaped curve with its turning point (3, -4) labelled Bl turning point below the x-axis and to
theright of the y-axis
(1,0) and (5, 0) labelled Bl oe
(0, 5) labelled B1 oe
Question 8 A12-Higher-Grade7-3marks
Q Answer Mark Comments
8 a=3 Bl
48=3x p2or b2 =16 M1 fttheira
b=4 Al
QllCStiOIl 0 A13-Higher-Grade7-3marks
Q Answer Mark Comments
9(a) | acorrect graph through (1,-1), (3, 1), (5, 1) and (6, -2) B2 Bl foratranslation of the correct
shape by 3in any onedirection, or
three points correct
9(b) | y=F(-x) B1
Question 10  A13-Higher-Grade 8-3marks
Q Answer Mark | Comments
10(a) | (5,-5) Bl
10(b) | (3,5) Bl
10(c) | (-3,-4) Bl
Question 11  A13A12-Higher-Grade 8 -3 marks
Q Answer Mark Comments
11(a) | the maximum at x = 300, or the graph of y = cos x moved M1 oe
60 to the left
60 Al
11(b) | (120,-1) Bl
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Question 12  A11A18-Higher- Grade 8 -3 marks

Q Answer Mark Comments
12 the line y=x-2drawn M1 oe,orstates y=x-2
one of [-1.9,-1.7] or [2.7, 2.9] Al
both [-1.9, -1.7] and [2.7, 2.9] Al
Question 13 Al2-Common - Grade5-6 marks
Q Answer Mark Comments
13(a) | 2.125,2.375,-0.375,-0.125 B2 B1fortwo orthree correct
13(b) | all9 points from their table plotted correctly B1ft | withinhalfasquare
a smooth curve through all their points B1
13(c) | [-1.95,-1.8],[0.25, 0.45] and [1.45, 1.6] B2 Blforoneortwo correct.
fttheircurve
Question 14 Al12-Higher-Grade 64 marks
Q Answer Mark Comments
14(a) | (90, 1) Bl
14(b) | 150 Bl
14(c) | 210 and 330 B2 with no extravaluesin the range.
Blforonecorrect
Question 15 Al2R16A1l4-Higher-Grade6-5marks
(0) Answer Mark | Comments
15(a) | 18% Bl
15(b) | 2450 x 0.823 M1 | oe
£1350.85 Al
15(c) | areadingat IV/=1225 M1 oe,such asalinedrawn across at 1225
3.5 Al accept[3.3,3.7]
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QllCStiOIl 16 A12A14-Common - Grade 6 - 6 marks

Q Answer Mark Comments
16(a) | 5.27,3.52,2.64 B2 Blforoneortwo correct
16(b) | all 6 points from their table plotted correctly Bift within half asquare
a smooth curve through all their points B1
16(c) | areading fromthe graph at t =3.75 M1 oe, 3 hours 45 minutes changed to
3.75hours
113 Al accept[11,11.5]
Question 17 Al15A14-Higher-Grade7-5marks
(0) Answer Mark | Comments
17(a) | atangent drawntothe curveatt=6 M1
change i.n d for their tangent M1 oe, using two points on theirtangent
changein t atleast2 seconds apart
5.4 Al accept[4.8,6.0]
17(b) % M1 oe, readings from the graph
4.5 Al accept[4.3,4.7]
Question 18 A15A14-Higher-Grade 74 marks
(0) Answer Mark | Comments
18(a) % x 4% (0+5.2) or % X 4% (52+82) M1 oe, thearea of one trapezium
% x4x(0+2x(52+82+9.8)+10.8) M1 oe, all four strips added
114.4 Al
18(b) | Underestimate, as the curve is above the tops of B1 oe, such as ‘the trapezia miss some of
the trapezia theareaunderthe curve’
Question 19  A11A18-Higher-Grade 7-5 marks
Q Answer Mark | Comments
19(a) | (x-2.3)2 M1 oe,0ra=2.3
(x-2.3)%2-2 Al
19(b) | (2.3,-2) B1ft fttheirpart(a)
19(c) | x-23=+2 M1 oe, fttheir part (a), oracorrect use of
theformula
0.89 and 3.71 Al accept0.890r[0.885,0.886] and

accept3.710r[3.714,3.715]
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QllCStiOIl 20 Al2-Higher-Grade7-5marks

Q Answer Mark Comments
20(a) | 1105 Bl accept110.50r[110.48,110.49]
249.5 B1ft ft 360 - their first value, accept 249.5

or[249.51,249.52]. BO forany extra
valuesin therange

20(b) | the greatest value of cos xis1,and 1.2>1 B1 oe, such as ‘the graph never goes
abovel’
20(c) | oneof 119.1 or 299.1 B1 accept119.10r[119.05,119.06] or
accept299.10r[299.05,299.06], or
-60.9 seen
119.1 and 299.1 Bl and no extravaluesin therange

Question 21 Al18A11Al4-Higher-Grade7-5marks

(0) Answer Mark | Comments
21(a) | 49¢2-62¢t-3=0 M1 oe, the height putequalto 0
6.2+/(6.22-4x4.9x-3) M1 oe, acorrect substitution into
2x49 theformula
1.64 Al accept 1.64 or[1.638,1.639],and the
negative value rejected
21(b) | ;= 62 (=0.633...) or -4.9(¢ - 0.633...)2 + 4.961... M1 oe, the time of the greatest height, or
9.8 halfway between theirtwo solutions
4.96 Al accept4.96 or[4.961,4.962]
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