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Exercise 3C

1 a ¥*-3x-5=0
Let f(x):x3—3x—5

£(2)=-3
f (3) =13
There is a sign change between f (2) and f (3) so a root of the equation lies in the interval [2, 3].
b
yA (3, 13)
13
X
= -

By similar triangles:

3-x 13

x—-2 3
9—3x, =13x, -26

16x, =35

35

X, =—

16
=2.1875

£(2.1875)=—1.09%4...

There is a sign change, therefore a root lies between x = 2.1875 and x = 3.

y 4 (3.13)
13
(2.1875, 0) X
0 : (x2: 0) g
1.094...
(2.1857,-1.094...)
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By similar triangles:
3-x, 13
x,—2.1875... 1.09...
1.094...(3-x,) =13(x, —2.1875)
14.084...x, =31.722...
x, =2.250...
f(2.250...):—0.351...

There is a sign change, therefore a root lies between x = 2.250... and x = 3.
By similar triangles:
3-x, 13
x;—2.250... 0.351...
0.351...(3—x3) = 13(x3 —2.250)
13.351...x, =30.313...
x, =2.270...

£(2.270...) =—0.108...

Two successive approximations give x = 2.3, accurate to 1 d.p.

2 a 5x°-8x>+1=0
Let f(x):Sx3 —8x* +1

£(1)=-2
£(2)=9
There is a sign change, therefore a root lies between x = 1 and x = 2.
ALJ)
2.9
9
(1.0) 3
2)5/@1, 0 (2.0 f
(1,-2)

By similar triangles:

2-x 9
-1 2

4-2x,=9x,-9
lx =13

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Further Pure Maths 1 Solution Bank @ pearson

13
xlzﬁ

~1.18
f(l.iéj=—1.920...

There is a sign change, therefore a root lies between x = 1.18 andx =2.

AKJ;
2,9)
9
(118, 0) .
1.920...)V(-’f2- 0 (2.0
(118, 1.920...)

By similar triangles:
2-x, 9
v —1ig 1920..

1.920...(2—x2):9(x2 —1.iéj

10.920...x, =14.476...
x, =1.325...
£(1.325..) =—1.410..

There is a sign change, therefore a root lies between x =1.325... and x = 2.

F .

1)

(1.325...,0)

1_41&__-;/ (.0  (2,0)

(1.325...,1.410..)

A g
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By similar triangles:
2-x, 9
x,—1325.. 1.410..
1.410..(2—-x,) =9(x,~1.325...
10.410...x; =14.745...
x, =1.416...
£(1.416..) =-0.841...

There is a sign change, therefore a root lies between x =1.416... and x = 2.

E v

(1.416..., 0)

0.841.__,5/ (xs,0) (2.0)

(1.416...,0.841..)

‘VH

By similar triangles:
2-x, 9
x,—1416... 0.841...
0.841...(2—x4):9(x4 —1.416...)
9.841..x, =14.426...
x, =1.465...

£(1.465...) = ~0.40...

There is a sign change, therefore a root lies between x =1.465... and x = 2.

F 9

v

(1.465...,0)

0.440.. / (xs,0) (2.0 ’

(1.465..., 0.440...)
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2 b By similar triangles:

2-x, 9
X, —1.465... 0.440...
0.440...(2-x;) =9(x, —1.465...)
9.440...x, =14.066...
x, =1.490...
f(1.490...) = —0.220...

Two successive approximations give x = 1.5, accurate to 1 d.p.

é+3»=x:>x—i—3=0

X X
3
L 2
et f(x) X . 3
£(3)=-1
f(4):0.25

There is a sign change, therefore a root lies between x = 3 and x = 4.

(4,0.25)
50.25
(4. 0)
(.’C]_._ 0)

17"‘

(3.-1)

By similar triangles:
4-x 025
x,—3 1
4—x,=0.25(x, —3)
1.25x, =4.75
x =38
f(3.8) =0.010...

There is a sign change, therefore a root lies between x = 3 and x = 3.8.
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Ah}}
(3.8,0.010...)
10.010...
G0 /i3580 x
) g
1]
(3.-1)
By similar triangles:
3.8-x, _0.010...
x, -3 1
3.8—x,=0.010...(x, - 3)
1.01...x, =3.831...
x,=3.793

Two successive approximations give x = 3.8, accurate to 1 d.p.
2xcosx—1=0

Let f(x)=2xcosx—1

f(l) =0.080...

f(1.5) =-0.787...

There is a sign change, therefore a root lies between x = 1 and x = 1.5.

Y
(1,0.080...)
X
0.080...
(x1, 0) x
(1, 0) (15,00
0.787...
(1.5,-0.787...)
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By similar triangles:
1.5-x,  0.787...
x—1  0.080..
0.080...(1.5 —xl) = O.787...(x1 —1)
0.867...x, =0.907...
x, =1.046...
f(1.046) =0.048...

There is a sign change, therefore a root lies between x = 1.046... and x = 1.5.
le

(1.046...,0.048...)

0.045...
i (.’Cg_._ 0)

(1.046...,0)

A A

| (15,0)

1 0.787...

(1.5,-0.787...)

By similar triangles:
1.5-x, 0.787..
x, —1.046... 0.048...

0.048...(1.5-x,) = 0.787...(x, ~1.046...)
0.835...x, =0.895..
x, =1.071...
£(1.071)=0.025...

There is a sign change, therefore a root lies between x = 1.071... and x = 1.5.
le

(1.071...,0.025...)

0.025... |
(x3, 0)
(1.071..., 0)

17""

(1.5,0)

1 0.787...

(1.5,-0.787...)
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By similar triangles:
1.5-x,  0.787...
x,—1.071... 0.025...

0.025...(1.5-x,) = 0.787...(x, ~1.071...)
0.812...x, = 0.881...
x, =1.085.

Two successive approximations give x = 1.1, accurate to 1 d.p.

5 a x° 2x2—3 0
(x) X =2x*-3
f(2)=-

f(3):6

There is a sign change between f (2) and f (3), therefore there is a root of the equation in the
interval [2, 3].

f'(x)=3x" —4x = x(3x—4)
For x> g , f'(x) >0 and the function is increasing.

Therefore the root which lies in the interval [2, 3] must be the largest possible root of the equation.

v (3.6)

X

2,0 (3,0)

2.73)

By similar triangles:

3-x _6
x-2 3
3(3—x1):6(x1 —2)
9x, =21
=23

xl
f(23j==—1185m

There is a sign change, therefore a root lies between x = 2.3 andx=3.
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F

y (3.6)

(3.0 X

(2.3.-1.185..)

By similar triangles:
3—-x, 6

v, —23 LI8S.

1.185..(3—x,) = 6(x2 —2.3j
7.185..x, =17.555...
X, =2443...
£(2.443..) = -0.353...

There is a sign change, therefore a root lies between x = 2.443... and x = 3.

y (3,6)

<

(2.443. 0) 6.0

(2.443...,-0.353..)

By similar triangles:
3-x, 6
x,—2.443... 0353..
0.353...(3—x3) = 6(x3 —2.443...)
6.353..x, =15.717
x, = 2474...
f(2.474...) =-0.098...

There is a sign change, therefore a root lies between x =2.474... and x = 3.
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Ty (3.6)

(2.474, 0)

(2.474....—0.098...)

By similar triangles:
3-x, 6
x,—2474... 0.098...
0.098...(3 —x4) = 6(x4 —2.474...)
6.098...x, =15.140...
x, = 2482

Two successive approximations give x = 2.5, accurate to 1 d.p.

(4.0) X

(3.-2)

By similar triangles:

4-x, :z

x -3 2
2(4-x)=3(x,-3)

Sx, =17
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17
X, =—
5

=3.4
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