Pure Mathematics Year 1/AS

SolutionBank

Integration 13G

1 a A, Baregivenby 6=x"+2
x’ =4
x==22
So 4 is (-2, 6) and B is (2, 6).

b Area=| (6-(x*+2)) dx

2 a A,Baregivenby 3=4x-x
x*—4x+3=0

(x—3)(x—1):O
x=13
So A 1is (1, 3)and B is (3, 3).

b Area :Il3((4x—x2)—3) dx
= [ (4x-2*-3) dv

3 3
= (2x2 B 3x]
3 1

3 Areazjjl(cuwe—line) dx
= [ (9-3x—5x* —x* —(4—4x)) dx
[ (4-4x))

:J._ll(5+x—5x2 —x3) dx

4 y=(1-x)(x+3)is /\ shaped and

crosses the x-axis at (1, 0) and (=3, 0).
y =x + 3 is a straight line passing through
(=3, 0)and (0, 3)
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v x;k3 y=01-x)(x+3)

Intersections occur when
x+3= (1—x)(x+3)

0=(x+3)(1-x-1)
O:—x(x+3)

x=-3o0orx=0

5 a Aisgivenby x(4+x)=12
X' +4x-12=0
(x+6)(x—2):0

x=2orx=-6
SoAis(2,12)

b R is found by Iozx(4+x) dx away from a
rectangle of area 12 x 2 = 24.
Soarea of R=24~ [ (x* +4x) dr
0

3 2
=24 L 4oy
3 0
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6 a Intersections occur when 7 —x = x> +1

0=x"+x-6
0=(x+3)(x-2)
x=2o0r-3

Area of R, is given by

_[_23(7—x—(x2 +1)) dx

=202

b Area ofR,, is given by
Jj(xz + 1) dx +area of the triangle.

5
3 2
Area of R, =(x—+xj +4x5%x5
3
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2 7

+2)-(0)+%
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7 a Whenx=1, y=1-3+1
=0
So (1, O) lies on C.

22
b Whenx=38, y=8——+1
83
_ 2y
2
—4
So (8, 4) lies on C.

SolutionBank

7 ¢ A isthe point (8, 4) and B is the point

4, 0).

Gradient of line through 4B is 4-0

=1.

So the equationis y —0=x —4 or
y=x—4

AV

(some sort of curve)

d Area of R is given by
Ilg(cuwe) dx —area of the triangle.
A

=($x32-3x4+38)
—(2-3+1)-38

2 2
Area = L (line AB— (—2+ xD dx
2

x
Substitute 4 and 2 for x into the equation
to find
Ais (%,8%) and B is (2,2%).

6

The gradient of AB = "

=4

1
2
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8  Sothe equation isy —24=-4(x-2)

=32 o0r3.375
=3.38 (3 s.f.)

9 a Ontheline, whenx=4, y=4-1x4
=2
On the curve,when x =4,
y=3x/4-J64 +4
=6-8+4
=2

So the point (4, 2) lies on the line and the
curve.

1 3
b Area =j:[3x2 —x? +4—(4—%x)] dx

3 5 !
_ 2 242 41,2
=|2x*—sx*+4Xx

=(2x8-2x32+4)—(0)
=20-&

=3 or7.2

10a y:x2(x+4)
y=0= x=0(twice),—4

SolutionBank

10a Areaof R, is

1]
Ji()f +4x2) dx =(§+%x3l‘

=& 1
=4 or 213

b Areaof R, is J.Oz(x3 + 4x2) dx+ area of

the triangle.

4 2
AreaofRzz(x—+ix3j +12(b-2)

43" )
=(L+2)-(0)+12(b-2)

—142+12b-24
=-91+12b

Area of R, = area of R,
= -9:+12b=21%
So12b=30%

=b=23 or 2.56(3 s.f.)

11 a The intersections occur when

10-x=2x"-5x+4
0=2x"-4x-6
0=2(x+1)(x-3)

x=—lorx=3

Whenx=-1,y=11,4is (-1, 11).
Whenx=3,y=7,Bis (3, 7).

b Area= [ [(10-x)~ (22" ~S5x+4)] dr

= (10-x-2x* +5x-4) dx
= [ (6+4x-2x) dx
=[6x+2x2 —%x3]:
=(18+18-18)—(—-6+2+32)

=18+3+
=211
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