MATHEMATICS
Paper 2 (Extended)

25 The derivative of 2ax’ +3x% is 42x% +15x%"

Find the value of @ and the value of k.
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B1 for each
or M1 for 2= 7ax® + 3k or better
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MATHEMATICS
Paper 4 (Extended)

(a) Differentiate x° —dx”™ —3x .

(b) A curve has equation y = X —4x —3x .

Work out the coordinates of the two stationary points.

Show all your working.
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(c} Determine whether each stationary point is a maximum or a minimum.
Show all your working.
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11(a) 3x° —Bx—3 2 | B1 for two terms correct or correct answer seen
11{b) I —8x—3=0 M1 | FT their part (a)
Correct method to solve their 3- M2
term quadratic
(3x + 1){x—3) [=0]
3 M1 for (3x + a)ix + b) [=0]
—(—B) A J(—8B) —H3IN-3
(=) Jf ) BH=3) whereab=-3or3b+ta=-8
2(3) . 3
or for \J(-8)” —4(3)(-3)
. PINg _ _
or for where p=——8) and r = 2(3) seen
or for a correct method for solving a 2-term
quadratic
(3, -18) B2 | Bl for one correct point or for two correct x-
1 14 values,
_E*T? ,J' or M1 for substitution of their x-values into

3 2
v=x —4x —3x shown
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11{c} (3, —=18) mumimum with reason Feasons could be e.g.
1. A reasonable sketch of a positive cubic
1 14 . .
[_?EJ maximum with 2. Correct usc of 2nd derivative = 6x - 8= 10,
10 =0, so0 (3, -18) 15 2 minimum oc.
rcason

2nd denvative =fx - 8 =-10,-10<=0
[ 1 I-ij A )
50 | —=,— | 15 a maximum oc.
27

3. Evaluatcs correctly values of y on both sides of
both correct stationary points

4. Finds gradient on ecach side of both correct
stationary points.

B2 for 1 correct with a rcason for that stationary
point

or tor both x-valucs correct with correct
conclusions and reasonable sketch of a positive
cubic,

or tor comrect substitution of both of their
x-values into thefr sccond denvative shown,

or substitution shown for one x-value either side
of both of their stationary points to find the
gradicnts.

Or

M1 for showing [2nd denvative =] 6x - 8

or substitution shown for onc x-value cither side
of one of their stationary points to find the
gradients.
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A
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The diagram shows a sketch of the graph of 3 = 4" —x*.
The graph crosses the x-axis at the origin € and at the point A.
The point B is a maximum point.

{a) Differentiate 4x’ —x*.

2]
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(b} Find the coordinates of 5.

{¢) Find the gradient of the graph at the point 4.

- [3]
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9a) 12x" — 4x oe final answer B1 for 12x° or —4x’ in final answer
or for correct answer seen

9(b) (3, 27) B2 forx=3
OR

M1 for their 12x° —4x" =0 or better

dy
or states — =1}
dx

Midep tor substituting rheir x into
v=4x" — x* shown
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NOT TO
SCALE
i
Af 0 \C e

The diagram shows a sketch of  y = 18+ 5x—2x".

(a) Find the coordinates of the points 4, B and C.
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(b) Differentiate 18+ 5x—2x"

(¢) Find the coordinates of the pointon y = 18+35x—2x" where the gradient is 17.
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| 1{a) (-2, 0) Bl for B=(0, 18)
(0, 18)
(4.5.0) oe Bl ford=(-2,0)and C=(4.5,0) oe
or
B2 forx=-2andx=4.5 oe
or
B1 for (9 — 2x)(2 + x) oe or either 4 or C correct
11{b) 5 —4x final answer B1 for one correct term when simplitied
I 1(c) (—3.-15) B2FT forx=-13
OR

M1 for their (b) =17
M1 dep for correct substitution of rheir x into
I8 + 5x — 2x* shown
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y= x' —T7x"

(a) Find the denivative of y with respect to x.

(b) Find the equation of the tangent to the graph of y =x"—7x"® at the point where x =—1.
(Give your answer in the form y = mx+c.
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(c) The graphof y= x" —7x" has two tumning points.

Find the coordinates of these points.
You must show all your working.
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10ia)

Tx® —42x° final answer

2 | B1 for one correct term 7x" or 42x° or for
7x" —42x" seen and spoiled

10(b)

49x + 41

4 | M1 for substituting x =— | into [y=]x" -
Tx®

M1 for x = — | substituted in their (a) or
the correct denvative to give their m

M1 for their —8 = (their m)(—1) + ¢ oe

10ic)

(0, 0)
(6, —46 656)

5 | B4 for (6. —46 656)
or B} forx=0and 6
OR

dy dy
M1 for their 2 - 0 or stating 2= 0
dx dx

and

M1 for a correct method to solve their
Tx" — 42y
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