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for correct differentiation
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I  ( 152 2x 6

(Bl  for 2 of 15x%, —2x, —0 correct)
b eg “I5x*—2x—06"=2o0e 4 M1 ft, for equating their dy/dx to 2
g q g ]

15x*—2x—8 (= 0) M1 (dep on M1) ft their three-term quadratic

eg x+2)5x-4(=0) M1  for solving their quadratic equation using any
correct method - if factorising, allow brackets
24 Jm \\l'1‘11c1_1 expanded give 2 out Qf 3 terms correct
x= T (if using fm:mula or completing _the square
=T allow one sign error and some simplification
2+ T80
m oe)
Al oe, dep on M2 (allow —0.66 or better),
Both values — 1sw any attempt to find y
coordinates

—allow as far as e.g.

2
|

Total 6 marks

2 a Bl tangent drawn at P (x =2)

M1  (dep on B1) for a method to find gradient e.g.
difference in y-values
difference in x-values

-0.6 3 Al (dep on B1) accept answers in range —0.4 to
—0.7 and from correct figures for their line

ail eg y=—"06x+cory=mx+3.6 M1 for start of method to find the tangent equation
or24=-06x%x2+¢ e.g. v =mx + ¢ where m 1s their gradient or y =
mx + ¢ where ¢ is the y-intercept for their
tangent or for substituting a point from their
tangent e.g. (2, 2.4) into v = mx + ¢ where mi 1s
their gradient

y=—0.6x+3.6 2 Al ft their gradient from (i) and intercept of their
tangent, so long as intercept / value of ¢ is > 3
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Total 7 marks

3 (b) (-1.-15) 2 B2ft eg accept [their —b — 4] for the x-coordinate
or [their ¢] for the y-coordinate
(B1 ft for one correct coordinate)

4 Line drawn at (2. 1) with a positive gradient 3 M1 for a tangent drawn at x =2
that does not intersect the curve at any other
point.

M1 (dep M1) for a correct method to work out the
gradient of the tangent.

15t03 Al forl.5t03

accept answers in the range 1.5 — 3 so long as a
tangent at x = 2 has been drawn.

Total 3 marks

n

eg —6=8a+4b-24+6or8a+4b=120e 6 M1  for substituting x = 2 and y = —6 into the
equation for C

T V30 + 25 —12 oe M1 atleast2 terms correct
L dx J
eglo=12a+4b—12or 12a +4b =28 oe MIlft (dep on previous MI1)

follow through their E
dx

a=4and b=-5 Ml fora=4and b=-5

eg “A"x P +4-5"x 32— 12x3+6 MIft correctly substituting their «, their » and
x =3 nto the equation for C
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Al (dep on M3) allow (3, 33)

Total 6 marks
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6 3 Bl tangent drawn at P (x = -2)
M1 (dep on B1) for a method to find gradient
oo difference in y-values
"~ difference in x-values
or an answer 1n the range —0.8 to —0.2 oe
Answer depends on tangent being drawn at P 0.5 Al (dep on Bl) oe accept answers in range
0.2 to 0.8 oe and from correct figures for
their tangent
Total 3 marks
7 (a) 3x? or —2x2x or —4x or —9 oe 2 M1 for differentiating one term
correctly
3 —4x—9 Al  fora correct expression
Allow 3x* —2x2x-9
(b) 4+ f(74)z —(4x3%-9) 4 M1  for finding the critical values for a
(x=)— 5 3-term quadratic using any coirect
= 3 . method - if using formula or
oA 9! ‘ : ;
R 2 2 completing the square allow one
or 3|fx—— —‘— -9(=0) ‘or i i
SEYEEY sign error and some simplification
R 4+4/16+108
—allow as far as eg e
oe
2
oreg3 x—g —l()l oe)
3 3
-1.19and 2.52 Al for critical values
of —1.19 and 2.52 or better
(for this A1 mark allow
—1.20r -1.18 and 2.5
24431
or — ’ oe)
hl
x<—1.19 Al awrt—1.19
x>2.52 Al awrt2.52
Total 6 marks
8 (a) 2 M1 for at least 2 of 12x2, 2x, —20
1232 +2x — 20 Al




