INTERNATIONAL A LEVEL

Pure Mathematics 2

Chapter review 8

1 a

2=5+2x—x"
=x" -2x-3=0
:(x—3)(x+l):O
= x=-1(4),3(B)

Areaof R = (5+2x—x~2)dx
3
=L(3+2x—x2)dx
=(3x+x2 —§x3):
=(9+9-Z)—(-3+1+1)

=9+2—+
=102

(-

—l-4x 7 —x +4=5-4x 7 —x

1

[ =) (1) drmsem 2

1
2 2

1 3
=5x-8x*—3x*+c

f(x% —4)(){% —1) dx = (5x—8x% —%x% )?

=(20-8x2-2x2")-(5-8-2)

— 16 2
=4-23+3+%
— 14
=7-%

— 7 1
=3 or 2;

(x—3)2 =x"—6x+9

So x()c—3)2 =X’ —6x" +9x
y=0=x=0 or 3(twice)
So A is the point (3,0).

3

Solution Bank

a

a

@ Pearson

d—y=0:>0:3x2—12x+9
dx

= 0=3(x" —4x+3)
:>0:3(x—3)(x—1)

=0=1or3

x =3 at 4, the minimum, so B is (1,4)

(Found by substituting x = 1 into original
equation.)

Area of R = Jj(f —6x7 +9x) dx

4 2
=62
y:3x%—4x_%
%:%x P4 Ixdx
%—% S yox
Iydx: (3x%—4x7é)dx
3t 4y

= (2x3v3-8V3)-(2-8)

=-2J3+6
=6-243
SoA=6and B= -2
y:12x%—x%
%z@c;—%x;
=3x 7 (4-x)

d—y:0:>x:4,y:12><2—23=16
dx

So B is the point (4,16).
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5 ¢ Area =j0”(12x%—x%)dx
=[12x3_£J12

~(8x12" - 33127} ~(0)

=133(3s.f)
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6 a x(8—x)=12
=8x-x"=12
=0=x"-8x+12
=0=(x-6)(x-2)
=>x=2o0rx=6
M is on the same line as L.
So M is the point (6,12).

b Area :'[:(8x—x2)dx

= (4)62 —x—3]8
3 6

= (4x64—-312)—(4x36-2¢)
=256-1702-144+72
=131

7 a Aisthe point(l,O),B is the point (5,0).

x—lz(x—l)(x—S)
=0=(x-1)(x—5-1)
:>0=(x—1)(x—6)
=>x=1x=6

So C is the point (6,5).
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7 b Drop a perpendicular from C to the x-axis
to a point D.
The area of the shaded region is

Area of triangle ABD Lﬁ(x —1)(x-5) dx

= Area of ABD —j:(x2 ~6x+5) dr

|
ey

Area:(%><5><5)—J‘:(x2 —6x+5) dx

= 12%—[%)9 -3x’ +5x]:
=124-[(72-108+30)—(412-75+25) |
~124-(-6)~(-83)

=121+6+84

=263

8 a For the point 4, which lies on the line and

the curve

4g+25=p+40-16
= 4g=p-1 (1)

For the point B, which lies on the line and
the curve

8q+25=p+80—-64
= 8=p-9 (2)
Subtracting (2)—(1)
=4qg =-8

=>qg=-2
Substituting into (1)
= p=1+4q
=>p=-7
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8 b AtA4,y=49g+25=17
So C is given by
17=-7+10x-x’
x*—10x+24=0
(x—6)(x—4):0
x=4,x=6
So C is the point (6,17)

¢ The required area is

_[ 46 (=7 +10x — x*)dx — area of rectangle

2
Area =(~Tx+5x* -4 3) ~34

X
= (—42+180-72)—(-28+80—% )34

—4 1
=3 orl;

9 A =I49[%—Aj dx
= [ (3x7 - 4) dx

]
=[ox' - ax]]

(6 9)! A(9)) (6(4)%—14(4))
=(

18-94)—(12-44)

0=A+6)(4-1)
A=—6o0rAd=1

=
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10a f'(x )_(2 )
X
:(Z—x )2-x")2-x7)

2
X

_ (4—4x" +x"2-x%)

2
X

= x> (8—12x + 6x* —x%)

=8x* —12+6x*—x*
SoA=6and B= -1

b f'(x)=—16x7+ 12x — 4x>

¢ fx)= j(gx*Z —12+6x% —x*) dx

-1 5
= 8x——12x+6%—x?+c

5

=8 X
X 5

Whenx=-2andy=9
—£—12(—2)+2(—2)3 —ﬂ+c=9
-2 5
4+24-16+3%+c=9
c="%
x* 47

8
f(x)= ———12x+2x’ - =———
) X 5 5

11a y=3—5x—2x?
When y=0,3 —5x —2x*=0
B+x)(1-2x)=0
x=—3orx=1
The points are A4(—3, 0) and B(5, 0).
1
b .B(3—5x—2x2)dx

1
[ 562 2x° }2

i) (954
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12a (x—4)(2x+3)=0
x=4orx=-2

2

The points are A(—2, 0) and B(4, 0).

b R= J._g(x—4)(2x+3) dx

4
= [, (2% =5x-12) dx

(24 547
|3 2

(23 5= ., s
[ 3 5 1A z)j

= (12-40-48)—(-5-4+13)
=-551L
Area = 551
13a x(x—3)(x+2)=0

x=0,x=3o0rx=-2
The points are A(—2, 0) and B(3, 0).

12(4))

b fzx(x—3)(x+2)dx—ij(x—3)(x+2)dx:'[i(x3—x2—6x)dx—J.:(x3—x2—6x)dx

4 3 0

P XX 6x 0 0 DD 5,y
j(x x> —6x) dx = [4 3 } ( 3(0))(4 ; 3(2)]
=0— 4+§—12)
=51
f:(x3—x2—6x)dx:[x7:—x?3—3le
NESE NN
_(4 3 3(3)] [4 3 3(O)J
- (3-9-27)
=153

Total areais 5+ — (- 153)= 214
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14 a

15a

16a
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5

Y x2+1
X 0.5 1 1.5 2.5 3
5
3 4 2.5 1.538 0.690 0.5
x +1

5 1
dx=—(0.5)(5+2(4+2.5+1.538+1+0.69)+0.5
x2+lJ 2( )( ( ) )
=6.24 (3 s.f.)
3
j(4+ 25 jdx
0 x"+1
3 5 3 3
(NN EEN
0 x"+1 0 o\x”+1
=12+6.24
=18.24
y=+3"+x
X 0 0.25 0.5 0.75
V3 +x 1 1.251 1.494 1.741
1
Azj 3"+ x dx
0

ydx=

S l— - ? —

=1.50 3 s.f)

h( vy +2(0 +yy + ot ¥,0)+3,)

y=8+4x—x" and y=x"—4x+8

8+4x—x"=x"—4x+8

2x*—8x=0

2x(x—4)=0
x=0orx=4
Whenx=0,y=8
Whenx=4,y=8

So the curves intersect at (0, 8) and (4, 8)

3 +x dx :%(0.25)(1+2(1.251+1.494+1.741)+2)
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16b

The area of the shaded region is given by
A= (8+4x—x)dv~ [ (x* —4x+8)dx

= (8+4x x? dx J- X —4x+8)dx

[8x+2x —%xﬂ —B 3—2x2+8x}:
| (62097 5@ )- (30002007 3107 |

Gorsoro-or-srn]
_128 64

3 3
64

3

Alternatively, because the limits are the same
A—IO(8+4x X ) (x 4x+8)dx

= J.04(8x—2x2)dx
- 4
= 4x° —2x3}
L 34

= :(4(4)2 —%(4)3j —(4(0)2 —%(Ofﬂ
(50l
_o4

3
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Challenge
a The shaded area beneath the x-axis is given by

A= x(x=1)(x+2)dx

_ G(l)“ +§(1)3 —(1)ZJ—G(0)“ +§( y —(0)2)
5
T2

So the area beneath the x-axis is %

The shaded area above the x-axis is given by
A= Io(x3 +x° —2x)dx

0
L lep
4 3 .

Since the areas are equal

—lx4 —lx3 +x° :i
4 3 12

3xt —4xP +12x° =5
3xt+4x° —12x° +5=0

Let f(x) =3x*+4x° -12x* +5
By the factor theorem if (x—1) is a factor then f{1) =0
£(1)=3(1)" +4(1)’ -12(1)° +5=0

Therefore (x—1)is a factor
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3x° +7x* =5x-5
x—1>3x4 +4x° —12x> +5

3x* =35
7x* —12x°
Tx’ =7x°
—-5x*+5
—5x* +5x
Sx-5
5x-5

0
3x' +4x° - 1207 +5 = (x—1) (3% +7x* = 5x - 5)
Let g(x)=3x"+7x*-5x—5
By the factor theorem if (x - 1) is a factor then g(1) =0
g(1)=3(1)" +7(1)" -5(1)-5=0
Therefore (x—1)is a factor

3x2 +10x+5
x—1>3x3 +7x*=5x=5

3x° —3x
10x* —5x
10x> —10x
S5x-5
Sx=5
0

3x7 + 72 =5x=5=(x—1)(3x* +10x+5)
and therefore
3x' +4x’ 126" +5=(x—1)" (3x* +10x +5) as required
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b (x—1)"(3x* +10x+5)=0
(x—l)2 =0 has solutions at x = 1
3x> +10x+5 =0 has solutions at

_-10£(10) -4(3)(5)

2(3)

~10++/40
2(3)

x:—5+3—\/ﬁ orxzﬂ

3
Since the x-coordinate of 4 lies between x =0 and x = —2

—5+\/ﬁ O]
3 9

A has coordinates [

J10

x=1and x= Vi are the x-values where the curve (x - 1)2 (3x2 +10x+ 5) =0 cuts the x-axis.
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