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Differentiation

80 min
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Consider the functiog (X) = x* + 3¢ + 2¢ + x + 4.

Find
(@ Jg®
() g

Consider the functiof(X) = 2¢ — 5 + 3 + 1.

(@ Findf’ (x).

(b)  Write down the value df’ (2).

(c) Find the equation of the tangent to the cufweof (X) at the point (2, 3).
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(Total 6 marks)



Letf(x) = 2¢ +x—6

(@  Findf'(x).
(©)

(b) Find the value of(-3).
1)

(c) Find the value of for whichf'(x) = 0.
(Total 6 marks)

The diagram shows a sketch of the funcfiah= 4 — 9¢ — 1 + 3.
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diagram not to scale

(@) Write down the values afwhere the graph dfx) intersects th&-axis.
©)

(b)  Write downf'(x).
(©)



(c) Find the value of the local maximumyof f(x).

Let P be the point where the grapH(@j intersects thg-axis.

(d)  Write down the coordinates of P.

(e) Find the gradient of the curve at P.

The line,L, is the tangent to the graphf(f) at P.

()  Find the equation df in the formy = mx+ c.

There is a second point, Q, on the curve at wthiehangent t&(x) is parallel ta_.

(@) Write down the gradient of the tangent at Q.

(h)  Calculate the-coordinate of Q.

(a) Differentiate the following function with resgt tox:

f(x) = %—9— 251
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(Total 19 marks)

(b) Calculate the-coordinates of the points on the curve where thdignt of the tangent to

the curve is equal to 6.

(Total 6 marks)



A functiong (x) =3 + 6 + 1 + 18

(@) Findg' ().

(b)  Solveg'(x) = 0.

(c) (i) Calculate the values gf(x) when

(i)  Hence state whether the function is increasingecreasing at

The straight linel., has equationy?— 2% — 9 = 0.

(@) Find the gradient df.

Sarah wishes to draw the tangent(i = x* parallel toL.

(b)  Write dowrf/(x).

(c) () Find thex-coordinate of the point at which the tangent mestitawn.

(i)  Write down the value df(x) at this point.
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10.

It is not necessary to use graph paper for this question.

(@)

(b)

(©

(@)
(b)

Sketch the curve of the functibfx) = X2 — 2 + x — 3 for values ok from -2 to 4,
giving the intercepts with both axes.
(©)

On the same diagram, sketch thejire7 — Z and find the coordinates of the point of
intersection of the line with the curve.

(©)
Find the value of the gradient of the curve rebxe=1.7.

2
(Total 8 marks)

Differentiate the functiop = x* + 3 — 2.

At a certain pointx y) on this curve the gradient is 5. Find the co+tatis of this point.
(Total 6 marks)

Consider the functioh(x) = % x3-2x% +3.

(@)

(b)

(©

Findf ' (x).
2

Findf " (x).
2

Find the equation of the tangent to the curfviead the point (1, 1.5).

)
(Total 6 marks)



