Pure Mathematics Date:eeeeennerieeiiinnnnnn.
Integration — Year 12

Exercise A
1 Find the following integrals:
2
a J(Zx+3)x2dx b J@dx c f(zx+3)2dx

dJ(2x+3)(x—l)dx e f(2.x+3)\/£dx

2 Find [f(x)dx when f(x) is given by the following:

a (x+2) b (x + -i-)z © (Vx+2)
d Va@ +2) e (%3) £ (V1;+ 2\/5)

3 Find the following integrals:

aj(3\/§+i2)dx bj(vz;+3x2)ax
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Exercise B

1 Evaluate the following definite integrals:

2 2
a[ 2 e\ bf(zx3—4x+5)dx
1 \ax3

¢ f(\"’a—c—-%)dx | df (6x——+3)
e f(x %+2x—1)dx .

2 Evaluate the following definite integrals:

3 /x3 4+ 2x2 4 -~ " 6 3\2
x - AN
ajl(x)dx bfl(\xj)dx cL( x) .
¥ DR 12 +\Vx
al xZ(\fx+l)dx e [
0 b % 1 X
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Exercise C

1 Find the equation of the curve with the given derivative of y with respect to x that passes

through the given point:
a % = 3x2 + 2x; point (2, 10)
X b %=4x3+~:;;3; point (1, 4)
. % =i+ %xZ, point (4, 11)
d % - -\73; —x point (4, 0)
e %= @+ 2)% point (1, 7)
dy x2+3

= Ve point (0, 1)

2 The curve C, with equation y = f(x), passes through the point (1, 2) and f'(x) = 2x3 - é
Find the equation of C in the form y = f(x).

3
3 The gradient of a particular curve is given b % = . Given that the curve passes

xz

through the point (9, 0), find an equation of the curve.

4 A set of curves, that each pass through the origin, have equations y = f,(x), y = f,(x),
y = f3(x) .., where f(x) = f, _ 1(x) and f,(x) = x.
a Find fz(x), f3(x).

b Suggest an expression for f,(x).
§ A set of curves, with equations y = f;(x), ¥ = f,(x), y = f3(x) ... all pass through the point (0, 1)

and they are related by the property f,(x) = f, _ 1(x) and f,(x) = 1.
Find f,(x), f3(x), f4(x).

Exercise D

1 Find the area between the curve with equation y = f(x), the x-axis and the linés x = a and
x = b in each of the following cases:

a f(x)=3x2—-2x +2; a=0,b=2
b f(x) = x3 + 4x; a=1,b=2
c f(x) = Vx + 2x; a=1,b=4
d f(x)=7+2x —x% ‘a=-1,b=2
ef(x)=%+\f§; : =1,b=4

NB Tutors Ltd, Unit 79, Capital Business centre, 22 Carlton Road, South Croydon, CR2 0BS -2-



2 The sketch shows part of the curve with equation y = x(x? — 4)..
Find the area of the shaded region.

a\
_; ‘ 0%_// .

3 The diagram shows a sketch of the curve with equation y = 3x + %'— 5, x>0.

The region R is bounded by the curve, the x-axis and the linesx =1 and x = 3.
Find the area of R. '

ya

4 Find the area of the finite region between the curve with equation y = (3 —x)(1 + x) and the
x-axis. '

5 Find the area of the finite region between the curve with equation y = x(x — 4)? and the
x-axis. ' '

6 Find the area of the finite region between the curve with equation y = x*(2 — x) and the
X-axis.

Exercise E

Sketch the following and find the area of the finite region or regions bounded by the curves and
the x-axis:

1y=x(x+2) 2y=(x+1)x—-4)

3 y=(@x+3xix-3) 4 y=x*x-2)

5§ y=x(x—-2)x-9)

(Exercise F is on the next page)
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Exercise F

1 The diagram shows part of the curve with equation y = x* + 2 and the line with equation

y = 6. The line cuts the curve at the points A and B.

4

N
N

0 x

a Find the coordinates of the points A and B.

b Find the area of the finite region bounded by AB and the curve.

2 The diagram shows the finite region, R, bounded by
the curve with equation y = 4x — x? and the line y = 3.
The line cuts the curve at the points A and B.

a Find the coordinates of the points A and B.

b Find the area of R.

3 The diagram shows a sketch of part of the curve with
equation y = 9 — 3x — 5x? — x* and the line with equation
y =4 — 4x. The line cuts the curve at the points A (-1, 8)
and B (1, 0).

Find the area of the shaded region between AB and

the curve. /

4 Find the area of the finite region bounded by the curve with
equation y = (1 —x)(x + 3) and the liney =x + 3.

§ The diagram shows Lhe [inite region, R, bounded by the
curve with equation y = x(4 + x), the line with equation \
y =12 and the y-axis. .

a Find the coordinate of the point A where the line
meets the curve.

b Find the area of R.

(This exercise continues on the next page)

4\ x
¥4
B
9 hy=4—4x
¥4
{ y=12
R
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6 The diagram shows a sketch of part of the curve with
equation y = x*> + 1 and the line with equation
y =7 — x. The finite region R, is bounded by the line
and the curve. The finite region R, is below the curve
and the line and is bounded by the positive x- and
y-axes as shown in the diagram.

a Find the area of R,.
b Find the area of R,.

X i 2
7 The curve C has equation y = x3 _x—l+ 1.
3

a Verify that C crosses the x-axis at the point (1, 0).
b Show that the point A (8, 4) also lies on C.

¢ The point B is (4, 0). Find the equation of the line through AB.
The finite region R is bounded by C, AB and the positive x-axis.

d Find the area of R.

8 The diagram shows part of a sketch of the curve with equation
2
¥ == +x. The points A and B have x-coordinates yand 2
&

respectively.
Find the area of the finite region between AB and the curve. : >

pojs fsssmamena

9 The diagram shows part of the curve with equation 4

y= 3Vx — Vx? + 4 and the line with equationy = 4 — x.
a Verify that the line and the curve cross at the point A (4, 2).

b Find the area of the finite region bounded by the curve
and the line.
A\

=Y

10 The sketch shows part of the curve with equation
y =x%(x + 4). The finite region R, is bounded by the
curve and the negative x-axis. The finite region R, is
bounded by the curve, the positive x-axis and AB,
where A (2, 24) and B (b, 0). R, R,

A (2, 24)

The area of R, = the area of R,. 0 B (b, 0) x
a Find the area of R,. /
b Find the value of b.
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