Differentiation Questions

1.
Find the values of x for which

y = 3x4 + 8x3 + 6x2 – 1


has stationary points.

2.
Given that
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write down an expression for [image: image2.wmf]x
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(b)
show that, when x = 2, the value of [image: image3.wmf]x
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 can be written in the form p2, where p is an integer to be determined.

3.
Calculate the gradient of the curve
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at the point where x = 8.

4.
(a)
Express x2[image: image5.wmf]x

 in the form xp.

(b)
Given that
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 at the point where x = 9.

5.
The function f is defined for all real values of x by

f(x) = x3 – 6x2 + 13x – 5
(a)
Differentiate f(x) with respect to x to obtain f(x)

(b)
Express f(x) in the form a(x – b)2 + c. where a, b and c are constants whose values should be stated. Hence show that f is an increasing function.

6.
A curve has equation y = x4 – 32x + 7
(a)
Find [image: image8.wmf]x
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.
(b)
Find the x-coordinate of the stationary point of the curve.

(c)
State, with a reason, whether the stationary point is a maximum or minimum point.

Solutions

1.
12x3 + 24x2 + 12x
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x = –1


x = 0



2.
(a)
y = [image: image10.wmf]2
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(b)
p = 5


3.
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4.
(a)
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5.

(a)  f’(x) = 3x2 – 12x + 13
(b)
3(x2 – 4x) + 13   a = 3


3[(x – 2)2 – 4] + 13    b = 2

f’ (x)  0   increasing function (must have a   0 ,  c  0)


6.
(a)
4x3  32

(b)     [image: image15.wmf]x
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 x3 = 8



 x = 2
(c)           minimum point
 + nature table

