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Differentiate from first principles
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Find f (x).
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8 Maxine measures the pressure, P kiopascals, and the volume, ¥ litres, in a fixed
quantity of gas.

Maxing beleves that the pressure and volume are connected by the equation
P=cpd
where ¢ and 4 are constants.

Using four experimental results, Maxine plots logyg P against logyg ¥, as shown in the

graph below.
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8 (a) Find the value of P and the value of } for the data point labelled 4 on the graph.
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g (b) Calculate the value of each of the constants ¢ and o
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9 (a) (i) Find
I:m x ¥y dx
[2 marks]
(m)(f') J(q-;‘-x;)dn = 'J.x'"-.}r—xq.yc
9 (a) (i) Evaluate
Ji:m ) dx
[1 mark]
1

(Il) j (tx.>) dx = [11 - -xht]
-1

§ v ¥
:’L(L‘)‘-;m ~ 2y + ¢ -1
- ~% 1t :-o



9 (b) Using a sketch, explain why the integral in par (a)(ii) does not give the area enclosed
between the curve v = 4x x? and the x-axis.
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9 (c) Find the area endosed between the curve v = 4x x¥ and the x-axis.
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A curve has equation v = ——=
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The region enclosed between the curee, the y-axis and the lines x =1 and x = a has
area 3 units.
Given that a = 1, find the value of a.
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a3 A curve has equation
¥ =x7 4 J|';'.'.2 f gx — 45
The curve passes thmough point R (2, 3)
The gradient of the curve at Ris B

g (a) Find the value of p and the value of g.
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8 (b) Calculate the area enclosed between the normal to the curve at R and the coodinate
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