INTERNATIONAL A LEVEL

Pure Mathematics 1

Solution Bank @ Pearson

Exercise 8A

1 a Examples of estimates of gradients:
Gradient of tangent at x =—1 is

Vo™V _ 3 -1
Xy =X (-1)—(-0.5)
=—4
Gradient of tangent at x =0 is
Yo=n _ 1-(=)
X, — X, (—0.5) —(0.5)
=-2

Gradient of tangent at x =1 is
Vo=»n _ (=D-(D
X, — X, 2-0
=0
Gradient of tangent at x =2 is
»=n _ (=D-1
x,—x  1.5=-25
=2
Gradient of tangent at x =3 is
Yo=»n _ 3-1 _
x,—x, 3-25

x-coordinate =110 [1]2]3

Estimate for
gradient of —41-210|2|4
curve

b The gradient of the curve at the point
where x =p is 2p — 2.

¢ Gradient of tangent at x = 1.5 is
yz _yl _ (_1.7) - 0.3
x2 _xl 0.5 - 2.5
=1
2p—2=2(1.5)-2=1

2 a Substituting x = 0.6 into y =/1—x7 :

y=~1-0.6" =+/0.64 = 0.8, therefore the

point 4 (0.6, 0.8) lies on the curve.

b Gradient of tangent at x = 0.6 is
v,=y, _ 1.1-0.8

x,—-x,  02-06
=-0.75

2 ¢ i Gradientof AD= 22"%
X, =X
_ 0.8-+0.19

0.6—0.9
=121 3 s.f)

i Gradient of 4C = 22— 01
X, =X

 0.8-0.6

©06-0.8
=1

iii Gradient of AB = P27 N
X, =X
_ 0.8—+/0.51

0.6—0.7
= —0.859 (3 5.f))

d As the points move closer to 4,
the gradient tends to —0.75.

3 ai Gradient:ﬂ:z:7
4-3 1
ii Gradient = 12.25-9 325 _ 6.5
35-3 0.5

9.61-9 061 _

iii Gradient = = =6.
3.1-3 0.1

iv Gradient = 9.0601 -9 = 0.0601 =6.01

3.01-3 0.01

(3+h) -9

(3+h)-3

_6h+

o

h(6+h)
h

6+h

v Gradient =

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 1 Solution Bank

3 b When £ is small, the gradient of the chord

is close to the gradient of the tangent, and
6 + A is close to the value 6.
So the gradient of the tangent at (3, 9) is 6.

i Gradient = =—=9

5-4

25-16 9
1

2025-16 425

ii Gradient = = =
45-4 0.5

8.5

16.81-16 _0.81

= =8.1
4.1-4 0.1

iii Gradient =

16.0801—16
4.01-4
~0.0801

—— =8.01
0.01

iv Gradient =

(4+h)*-16

S A4vh-4
_16+8h+h’-16
- h
_8h+h?

o

 h8+h)

ok

=8+h

v QGradient =

When 4 is small, the gradient of the chord
is close to the gradient of the tangent, and
8 + h is close to the value 8.

So the gradient of the tangent at (4, 16) is 8.
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