INTERNATIONAL A LEVEL

Further Pure Maths 1
Exercise 4D

1

1 a y'=4x= y=2x?

Finding the equation of the tangent using
Yy=n =m(x—x1) with m :% at (16, 8)
gives:
1
-8=—(x-16
y=8=—(x-16)
x—4y+16=0

1
b y2:8x:>y:2\/§x2

dy NG -
—=+2x?
dx

ol

Y
dx

Finding the equation of the tangent using
y=y,=m(x—x,) with m =g at
(4, 42 ) gives:
2
y—42= % (x—4)
V2x-2 v+ 42 =0

or x—\/zy+4:0
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1 ¢ xy=25:>y:£:>y:25x_1

X
d—y:—25x’2
At (5,5)
dy )
—=-25(5
Y 25(s)

__ >

25
=-1

Finding the equation of the tangent using
y—y, =m(x-x) with m=-1

at (5, 5) gives:

y=5= —(x—S)

x+y—-10=0

d xy:4:>y:i:>y:4x_1
X

dy

— = 4x~
dx
1
At x—E,y—8
dy 1\~
-5
=-16

Finding the equation of the tangent using
Y=y = m(x—x]) with m =-16 at

1 )
—,8 | gives:
(2 jg
1
—8=-16| x——
g (x 2]

16x+y—16=0
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1 e y2:7x:>y:i\/7x% 2 a y2:20x:>y:2\/§x%

At (7, —7) we need to take the negative 1
( ) f g d_y:\/gx 5
square root to give y = —J7x2 dx
| When y =10, x =5 so
d_y = _ﬁx_E dy \/— =
2 1, - V30)
At (7,-7) ~1
dy Nl Atx = S.the gradient of thq tangent is 1 so
- = ——(7) the gradient of the normal is —1.
dx 2 2 . .
Finding the equation of the normal using
:_ﬂ y—y, =m(x—x) withm=—1at (5, 10)
27 gives:
_ 1 y—=10=~1(x-5)
2
+y-15=0
Finding the equation of the tangent using ey
) 1
y—ylzm(x—xl) with m=—5 at b xy=9:>y=9x7]
(7,-7) gives: Y_ -9x7°
1 dx
y+7=—5(x‘7) At [—%,—6)
x+2y+7=0 5
w3
2o 9|2
16 5 dx 2
xy=16=y=—=y=16x
X B 9
- 2
Y jex _3
dx 2
Atx=242, y=42 _ 4
d -2
& —16(2\/5 ) At x= 3 the gradient of the tangent is
dx 2
-16 . .1
= - —4 so the gradient of the normal is —.
(2v2) - . .
Finding the equation of the normal using
=-2 . 1
Finding the equation of the tangent using y=yy=m(x=x) with m= Zat
y—ylzm(x—xl) with m =—2 at ( 3 6) )
—=,—6 | gives:
(2\/5,4\/5) gives: 2
1 3
y—4\/7=—2(x—2\/§) y+6:Z(x+5J
2x+y—8J2=0 2x-8y—45=0
a Since the point P(4, 8) lies on y* = 4ax
8°=4(4)a
a=4
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l = = 71
3 b )’ =16x= y=14x? 4 a Zy 32=y=32x
! P - 3057
At (4, 8), y=4x2
d_y B 2x7% ﬁtx =-2
dx FL_ 32(-2)"
When x = 4 dx
dy - -8 . .
a = 2(4) 2 At x = —2 the gradient of the tangent is —8
2 ! so the gradient of the normal is %
==

. ) Find the equation of the normal using

At x = 4 the gradient of the tangent is 1 so . 1

the gradient of the normal is —1. y=y= m(x —xl) with m =—at (=2, —16)
. ) . 8

Find the equation of the normal using ves:

y—y,=m(x—x,) with m=—1at (4, 8) SHes:

y+16:%(x+2)

gives:
y=8=—(x-4) X—8y—126=0
x+y—-12=0

b To find the coordinates of B, substitute
¢ Qlies on the curve y* =16x and the line

y=2 into x—8y—-126=0
x+y—-12=0o0r y=12-x X

2 _
Therefore, at O, (12-x)* =16x x—8(£J—126:0
144 —24x+x* =16x X
X’ —40x+144=0 x* —126x-256=0
(x—4)(x—36)=0 (x+2)(x-128)=0
x=4orx=36 x=-2orx=128
x =4 gives the point P When x = 128, y:l
So, at O, x=36 and y = 1236 = —24 4

Thus O =(36,-24) So B has coordinates (128,%)

d The length of PO

_ \/(36 —4)’ +(=24-8)° 5 a P(4,12) and Q(-8, —6) lic on xy = 48
The gradient of PQ is:
32% +(-32)° Ve Yo

= m Yr— Vo
—322 132 Xp =X,
—J2x32? _12-(-6)
=322 4-(-8)

Find the equation of the line using
y—y, =m(x—x) with m =%at (=8,-6)
gives:
3
y+ 6= E(X + 8)

3x—-2y+12 =0 as required
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5 b Since the normal at 4 is parallel to PQ it

has a gradient of % therefore the tangent

at A has a gradient of —%
xy=48= y=48x"
d_y = —48x7"

Since %represents the gradient

—48x7 = 2
3

When x =642 , V= 4+/2 and when

x=—632, y=—4x/5

So the possible coordinates of 4 are

(652,442 and (-6v2,-4+2)

x=\/§t,y=§, teR, t#0

X
x=Bt=r=—
3
Substituting ¢ = > into y= N3 gives:
V3 t '
3
y =
2
&)
_3
X
xy=3

Solution Bank

6 b xy=3=y=3x"

1

d—y:—3x_2
dx
When x =23
dy -2
E=—3(2«5)
1
T4

At x =243 the gradient of the tangent is

—% so the gradient of the normal is 4

3

At x=2\/§, sz

Find the equation of the normal using
Y=y =m(x—xl) with m =4 at

{2\/5,?) gives:

y—§:4(x—2\/§)
2y—\/§=8x—16\/§

8x—-2y—1543=0

Substituting y :% into

8x—2y—15\/§:0 gives:

8x—2(%)—15\/§=0

8x> ~15y3x-6=0
15\/§i\/(—15J§)2 ~4(8)(-6)

B 2(8)

1531743

16

X

x=23 0rx=—§

When x:—g, y:—8\/§

So Q has coordinates [—?,—8\/5}
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7

a

P(47, 8¢) lies on y* = 16x and on xy = 4
Substituting x = 4¢* and y = 8¢ into xy = 4
gives:

8t(4t2):4
32¢° =4
Pl

8

1

t=—

2

P has coordinates (1, 4)

-1

When x =1
dy -2
—=—4(1
Y4
=—4
At x = 1 the gradient of the tangent is —4
so the gradient of the normal is %
Find the equation of the normal using

y—y, =m(x—x) with m=iat (1,4)

gives:

1
—4=—(x-1
y=4=2(x-1)
x—4y+15=0

The normal meets the x-axis at N where
y=0s0

xX— 4(0) +15=0

x=-15

So N has coordinates (—15, 0)

Solution Bank

@ Pearson
1

7 ¢ y2:16x:>y:i4x5

1

1
= dy
At(1,4), y=4x? so —=2x ?
(1,4), y 1

dy _L
—=2(1) 2
Y20
=2
Find the equation of the tangent using
Y= =m(x—x]) with m=2at (1, 4)
gives:
y—4=2 (x - 1)
2x-y+2=0
The tangent meets the x-axis at 7 where
y=0so0
2x—-(0)+2=0
x=-1
So T has coordinates (—1, 0)

1
Area,,, = 5(14)(4)
=28
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