11.5 Answers
A-Level Pure Mathematics, Year 1
Additional Mathematics
Coordinate Geometry
11.5.1 Solution to 11.3 Example (Teaching Video)

(i) y=Vx =x?
&ty 1ot 1
dx 2 2 7 F T 2Vx
dy 1

Whenx = 4,y = 2and— =
y dxlx=a = 2v&
1

4
If after the tangent, this would be the tangent's gradient

For the normal, the sign changed reciprocal gradient i
So the normal sought is a straight line throggh 2) with gradient— 4
y=m+cC
2=-4x4+c=>c=18

The normal has equation = —4x + 18

(i)

[ 5marks]



11.5.2 Solutionsto 11.4 Exercise

Answer 1
(1)
2

y = X° — 4x
dy
— =2X-4
dx X
Whenx = 4 —Oandﬂ =4
_,y_ dx_

If after the tangent, this would be the tangent's gradient

. . 1
For the normal, the sign changed reciprocal gradient rs4—

. . : . . 1
So the normal sought is a straight line throigh 0) with gradient— 7

y=mx+c
1
O=-—x4+c>c=1
4
: 1
The normal has equation = —Zx+ 1

(i)

[ 5marks]



Answer 2

y=X +5%-7
ﬂ:3x2+5
dx
Whenx = 1, ﬂ:8
dx

. Normal has gradient- % and passes through the poifi, — 1)
y=nmx+c

1 7
-l1=-—Xx1+4+4Cc= —-——
8 8

Equation of the normal ig

__X__
8 8

Alternatively : x + 8y + 7 = 0
[ 5marks]

Answer 3
3 2
y=x -2X"+2x+ 4
ﬂ:3x2—4x+2
dx

Whenx = 2, ﬂ 12-8+ 2

=6

. Normal has gradient- % and passes through the poig2, 8)

y=nmX+cC
1 25
8=-—x%x2+Cc>=> —
6 3
Equation of the normal ig = —%x + %

Alternatively :x + 6y — 50 = 0
[ 6 marks]



Answer 4
(i)
x2+2x—5 -9

x> - 5Xx+4=0
(xX-1)(x-4)=20
Eitherx =1 or x = 4
. Points of intersection ar¢ 1, —2), (4, 19)

[ 4 marks]

(i) The line has a gradient of 7 which, if it is a normal will correspond

. .1
to a gradient on the curve being -

2

y=X"+2x-5
dy
— =2X+ 2
dx
At (1,-2), % = 4 so not the line is not normal to the curve here
d .
At (4, 19), d_i = 10so the line is not normal to the curve here
[ 3marks]
Answer 5
(i)
2
y=2Xx"+Xx-5
dy
— =4+ 1
dx
The gradientis5whedx + 1 = 5
4k = 4
X =1 = P(1,-2)
[ 3marks]

(ii)  The normal will have gradient % and pass throudP( 1, - 2)

y=nmM+C

1 9

-2=-—x1+cC cC=—-——

5 = 5
. . 1 9
Equation of the normal ig = _EX s

Alternatively :x + 5y + 9 = 0
[ 3marks]



Answer 6

N

(i) y=§x2—2x+10
dy 4
—2 - —x-2
dx 3X

Whenx = 3, ﬂ =2
dx

. Tangent has gradient 2 througk 3, 10)
y=nmx+c
100=2x3+c=>c=4

Equation of tangent iy = 2x + 4

[ 4 marks]
N dy
Whenx = 0, — = -2
(ii) x=0
. Normal has gradien{;— throughB( 0, 10)
y=NnmX+C
10=-2x0+c=c¢c=10
Equation of normal i/ = %x + 10
Thatis,2y — 1 = 20 O
[ 3marks]
(i) 2x+4:%x+10
multiply through by 2
4 + 8 = x+ 20
X =12
Xx=4 = C(4 12)
[ 3marks]

(iv)

|BC| = +/ (4-0)2+ (12 — 10)?
N
= V20
= 25

[ 2marks]



Answer 7
(a)
18
= 20— 4 - —
y X

18
20-4x%x2 - —
2

Whenx = 2, y
=3 A2 3)
y = 20 — 4x — 18x 1

—L = —4+18x32

18

= -4+ —

X2
When x = 2, ﬂ = 1
dx 2

. Normal has gradient- 2 throughA( 2, 3)
y=nmx+c
3=-2%x2+Cc=>c=17

Equation of normal iy = —-2x + 7 O
[ 6 marks]

(b)

18

-2X+ 7 =20-4x - —
X

18

2X — 13+ — 0
X

multiply through byx
2x% - 13 + 18 = 0
(X-2)(2x-9) =0

Eitherx = 2 or x =

[ 5marks]
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