4.3 Answers

A-Level Pure Mathematics, Year 1
Additional M athematics

I ntegration |
4.3.1 Solution to 4.1 Example (Teaching Video)

The two curves have the equations,

y = 8 — x> The red ‘'upside down' parabola

y = X2 The gold parabola

Find area between the two curves.

To find thex values of where the two curves intersect,

X2 = 8x — X
2x* - 8x = 0
Divide through by 2
x> — 4x = 0
X(x—4 =0

Eitherx = Qorx = 4
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[ 6 marks]



4.3.2 Solutionsto 4.2 Exercise

Answer 1
(i)

x2—4x+6

Il

3
I

x

2x2—8x+6

Il
o

x2—4x+3 0
(X-1)(x-=3)
. Eitherx = 1orx =3
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o

[ 3marks]
(ii)
3 2 3 5
Areazf 4x — X dx—_[ X — 4xX + 6dx
1 1
3 2 2
:f14x—x — X+ 4x — 6dx
3 2
:j18x—2x — 6dx
[ 2marks]

(iii)
3 2
fl8x— 2x° — 6dx

3
= [4x2—£—6x}
3 1

{[4x9— 2x327—6x3}—[4x1—%—6x1}}

(36— 18— 18) — (4 - %—6)

-3

=2

winN

[ 4 marks]



Answer 2
(a) % + 6x + 10 = 3x + 20
x>+ 3 -10= 0
(X+5)(x-2)=0

.. A5 5) andB (2, 26)
[ 5marks]

2 2 2
(b) Area:j 3x+20—j x° + 6x + 10 dx
-5 -5
2 2
:j_53x+20—x — 6x — 10dx

2 2
:j_510—3x—x dx

[ 7marks]



Answer 3
(i)
x2—6x+11=—x +8x-9
2x° —14x+20=0
X2 —7x +10 = 0
(X—-2)(x—-5) =

S A(2 3) andB (5, 6)
[ 5marks]

(ii)
5 5 55
Area:j —X +8x—9dx—f X° — 6x + 11 dx
2 2

5 2
:f —2X° 4+ 14x — 20 dx

5
=[—£+7x —ZOX}
3 2

[—@ + 175 100] —[—1?6 + 28— 40]}

-
-7

[ 7marks]



Answer 4

(i)

(i)

(iii )

(iv)

X — A+ T =6x—x—1
2x* — 10x + 8 = 0

x> —Bx+4=0
(X-1)(x-4)=0

Eitherx = 1 orx = 4
2

Whenx =1 : X2 —4x+7=1"-4x1+7
=4 = A(L 4) O
Whenx = 4 : X2 —dx+7 =4 —4x 4+ 7
=7 = B(4,7) O
[ 2marks]
PQ = (6x - - 1) - (X - 4x+7)
= -2x°+10x-8 forl<x<4
[ 2marks]
2 dy
If y =-2x +10x—8then&:—4x+10
dy
For the greatest Iength& =0 Lo —=4X+10=0
5
X = —
2
5 \2 5
Thus,greatestlengthﬁQ:—ZX(E) +10x(?)—8
:—£+25—8
2
_ 2
-2
[ 4 marks]

4
Area = jl—2x2+ 10x — 8 dx

2 %3 4
= ——X+5x2—8x}
3 1

= —E+80—32}—[—3+5—8]
3 3

|55

=9

[ 4 marks]



Answer 5

(i)
27
= 16X + —&-
y 2
— 16x + 27x 2
Y 16— sax3
dx
54
=16 - —
X3
dy 54
— = 0Owhenl1l6- — =0
dx W x3
54
16 = —
X3
16x> = 54
3o 2
8
3
X = —
2
Whenx:i, y:16><(§)+ 272
2 2 (i)
2
= 24+ 12
[ 4 marks]
(i)
P(1, 43) andQ( 3, 51)
3
Area = %(43+ 51) x 2—[1 16x + 27X 2 dx
N -1173
_ 04| 8@ 4+ 2IX }
I -1 11
- 3
= 94— 8%—2}
L X 1
=94-[72-9] +[8 - 27]
=12
[ 6 marks]
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