Q Differentiation

(b) Differentiate 18+ 5x— 2%

................................................. [2]
(¢) Find the coordinates of the point on y = 18+ 5x—2x” where the gradient is 17,
12 (a) Find the gradient of the curve y = 2x3 —7x+4 ‘when x=-2.
- [3]
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P _

6
o 14x” +6x.

(¢) When y=2x"+gx?%

Find the value of p and the value of ¢.

4= g .............. [2]

d
20 y=2¢+u and 3 =181 +21x°

Find the value of &k and the value of u.
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25 The derivative of 2ax’ +3x* is 42x®+15x7!.

Find the value of @ and the value of &.

25 Find the x-coordinates of the points on the graph of y = x> ~5x* where the gradient is 0.

- [4]
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21 (a) Differentiate 6+4x—x’.

- [2]
(b) Find the coordinates of the turning point of the graph of y = 6 +4x —x”.
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21

A
Q
NOT TO
A 13) B "% SCALE
P
The diagram shows the graph of y = 3x -x.
The graph crosses the x-axis at 4, at O and at B.
The turning points of the graph are at P and at Q.
(b) (i) Differentiate 3x—x" .
(2]
(ii) Find the coordinates of P and Q.
) (S I—
[4]
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22 A curve has equation y = x” +gx” +9x.
d‘l.r

$= 3x*—12x+9

(a) Find the value of n, and the value of g.

(b) Work out the coordinates of the turning points of the curve.
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21 A curve has equation y = x* — 12x.

(a) Find the gradient of the curve at the point (1,—11).

(b) Find the coordinates of the turning points of the curve.

24 A curve has equation y = x> —2x* +5 .

Find the coordinates of its two stationary points.
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fx)=x-3x-4

(a) Find the gradient of the graph of y = f(x) where x = 1.

- 3]

(b) Find the coordinates of the turning points of the graph of y = f(x).

A— T SRR, ||
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(¢) A curve has equation y=x’+ax+b.
The stationary points of the curve have coordinates (2, k) and (-2, 10 — k).

Work out the value of a, the value of b and the value of .
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(¢) (i) Find the coordinates of the turning points of the graph of y = 104 9x? —2x°.
You must show all your working.

R B AR e e

(ii) Determine whether each turning point is a maximum or a minimum.
Show how you decide.

3]
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11 A curve has equation y=x>—3x+4.

(a) Work out the coordinates of the two stationary points.

(b) Determine whether each stationary point is a maximum or a minimum.
Give reasons for your answers.

(3]
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(¢) A curve has equation y = 2x° —4x> +6.

dy

(i) Find -

, the derived function of y.

(ii) Calculate the gradient of the curve y = 2} —4x’+6 atx=4.

(iii) Find the coordinates of the two stationary points on the curve.

TR ETRPR, | . | F—
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(b) A curve has the equation y = x> +8x? +5x.

(i) Work out the coordinates of the two turning points.

- Tmm——— L e——————— N L

(ii) Determine whether each of the turning points is a maximum or a minimum.
Give reasons for your answers.

[3]
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12 (a) Acurve has equation y = 4x’ —3x+3.

(i) Find the coordinates of the two stationary points.

D T - | GOl W &

(ii) Determine whether each of the stationary points is a maximum or a minimum.
Give reasons for your answers.

(3]
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10 (a)

(b)

y=x'—4ax’

(i) Find the value of y when x =—1.

(ii) Find the two stationary points on the graph of y = xt -4y
P et RS A T )
(o I ) [6]
y=xP+2x7
d_y =11x""+ 10x4, where E is the derived function.
dx dx
Find the value of p and the value of ¢.
B S S
B = el a o e 2]
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12 A curve has equation y = x° —kx” + 1.
When x = 2, the gradient of the curve 1s 6.

(a) Showthatk=1.5.

(3]

(b) Find the coordinates of the two stationary points of y=x" —1.5x>+1.
You must show all your working.

PP . % D—G———— . .
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(¢) Sketch the curve y = =157 +1.

(2]
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12 The equation of a curve is y = x* —8x* +5.

dv
(a) Find the derivative, (é), of y= x'—8x2+5.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (2]
(b) Find the coordinates of the three turning points.
You must show all your working.
[ s P )yand (........... AR, yand (........... N ) [4]
(¢) Determine which one of these turning points is a maximum.
Justify your answer.
2]
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22 Acurve has equation y=x’+x* —x.

The curve has a stationary point at (% —%)

(a) Find the coordinates of the other stationary point.

[ el ) [5]
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(b) By sketching the graph of y = x* +x% —x, determine whether the stationary point

1 3. . 5
(} —77/ 1s a maximum or a minimum.

(¢) The equation x*+x2—x=k has fewer than 3 solutions.

Find the range of possible values for &.
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; WA
(b) (i) Find the derivative, ay of y=5+8— %x3 !

- [2]

(i) Find the gradient of y=5+8—3x° at x=—1.

(iii) A tangent is drawn to the graph of y=5+8x— %x3.
The gradient of the tangent 1s —28.

Find the coordinates of the two possible points where this tangent meets the graph.
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(iii) Find the equation of the tangent to the graph of y = 18—3x—x? atx=4.
Give your answer in the form y = mx+c.
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(b) Find the equation of the tangent to the graph of y =x"—4x’+4x atx=4.
Give your answer in the form y = mx+c.
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(b) The graphof y=x>—5x>+2x+8 has two tangents with a gradient of 10.

Find the equations of these two tangents.
You must show all your working and give your answers in the form y = mx+c.
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