2.3 Answers

A-Level Pure Mathematics: Year 1

Differentiation |1
2.3.1 Solution to Example 2.1
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d 3 3
When x = 3, ﬂzl
dx 3

For the tangent, a line is required through 1) with a gradient of%
y=nmx+cC
7 .
1:§x3+c gives ¢ = -6

So the tangentjs y = %x -6

Observe, on the graph, the tangent passes threugl)() and that from that point
three across and seven up moves to ( 3, 1) so this result is visually verifiable.

For the normal, a line is required througB 1) with a gradient of- %

y=nmx+cC
1=—§><3+c gives 0:1—6
7 7
So the normal is,y = —§x+ 176

Pleasingly, from an educational point of view, having been able to visually check

the answer for the tangent, to get this exact answer the maths is needed, rather t
simply looking at the graph of the Normal.

[ 8marks]



2.3.2 Solutionsto Exercise 2.2

Answer 1
. dy 12
(1) dx %2
[ 2marks]
(i) Tangenty = %x -6
[ 3marks]
3 1
N Ly = —— —
(i) ormal: y 4x+ 2
[ 3marks]

(iv)

[ 2marks]



(i) % %x%—Z or% % X —2

[ 2marks]
(i) Tangent:y = x — 4

[ 3marks]
(iii) Normal: y=-x+4

[ 3marks]

(iv)

[ 2 marks]



Answer 3

[ 2marks]

—-2X + 2

y:

Tangent

(i)

[ 3marks]

)

[ 3marks]

[ 3marks]



Answer 4

. 2*12-5
(1) Whenx=2,y=§( 5 )
1 -3
=2 %5
3 3
C 10
a=-03
[ 2marks]
. X* (x-5
wy= 5 (5
S S
~ 160 32
dy X3
dx 32 8
[ 2marks]
(iii) Tangent: y = -0.5x+ 0.7
[ 3marks]
(iv) Normal: y = 2x-43
[ 3marks]

(v)

[ 2marks]



Answer 5

oW 2.3 2
(D =3+ 3
[ 2marks]
. 4 1
T ty = — —
(i) angent:y 3x+ 3
[ 3marks]
Sy 3., 2
(iii)  Normal: vy = 4x+12
[ 3marks]
(iv)
[ 2marks]
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