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3.

Show that the equation
cosx+2x—-2=0

has a root o between 0 and %

The recurrence relation

Xy = 1- 1 cos.X,

n+l 2 n
with X, = = 0-5 can be used to find o. Find and record the values of XX, XX Write down the
value of x, correct to three decimal places and prove that this is the value of oc correct to three
decimal places [7]
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(a)

(b)

A function is defined parametrically by x=5¢%, y=1> + =— 20[

(1) Find dy in terms of 7.
dx
(i) Given that ‘% =1 . show that £ + 41— 2 =0. 5]
Show that the equation
F+4r-2=0

has a root o between 0 and 1.

The recurrence relation

2-1;
ln+l = 4

with 7, = 0-5 can be used to find o. Find and record the values of 7, 1,, 73, 1,. Write down the
value of 7, correct to four decimal places and prove that this value is the value of o correct
to four decimal places. [7]
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(b) Dangoswch fod i’r hafaliad

204~ 4:-7=0
wreiddyn oz thwng 1 a 2.

Mae’n bosibl defnyddio’r berthynas gylchol

1
(4, +7V4
ln+1 - 2

gyda £, = 1:6 i ddarganfod o. Darganfyddwch a chofnodwch werthoedd ¢, 75, 13, 1.
Ysgrifennwch werth 7, yn gywir i bum lle degol a phrofwch mai’r gwerth hwn yw gwerth
o yn gywir i bum lle degol. (7]
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(a) A function is defined parametrically by
x =32, y=1°—4s.

(i) Find d_yin terms of ¢.
dx

(i) Given that g_)yc = 7. show that 2 4/ ~7 = 0 [5]

(b)  Show that the equation
204 —4t-7=0

has a root o between 1 and 2.

1
(4, +T\4
ln+1_ 2

with #, = 16 can be used to find ¢ . Find and record the values of 7, t,, t3, ,. Write down
the value of #, correct to five decimal places and prove that this is the value of or correct
to five decimal places. [7]

The recurrence relation
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(a)

(b)

On the same diagram, sketch the graphs of y = Inxand y = 11 - 2x.
Deduce the number of roots of the equation

Inx+2x—11=0. 3]

You may assume that the equation
Inx+2x-11=0

has a root azbetween 4 and 5.
The recurrence relation
_11-Inx,
Xnt1 =73
with x;, = 47, can be used to find «. Find and record the values of x|, x,, x3, x4. Write
down the value of x, correct to five decimal places and prove that this is the value of o
correct to five decimal places. [5]
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You may assume that the equation
X2+e'-3=0
has a root o between —2 and - 1.

The recurrence relation

1
X4 = —(3 —e" )2
with x; = —1-5 can be used to find ¢ Find and record the values of x|, x,, x3, x,. Write down

the value of x, correct to five decimal places and prove that this is the value of o correct to five
decimal places. [5]
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You may assume that the equation x> + 7x%— 3 = 0 has a root o between 0 and 1.

The recurrence relation
_ / 3
Y, = |—2
n+l -Xn + 7

with x, = 1 can be used to find «. Find and record the values of x|, x,, x, x,.

Write down the value of x, correct to five decimal places and show this is the value of o correct
to five decimal places. [5]
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(@)

(b)

Show that f(x) = In(3x% - 2x — 1) — 4x? has a stationary value when x satisfies
12x3 - 8x2—7x + 1 =0. [4]

You may assume that the equation 12x3 — 8x2— 7x + 1 = 0 has a root o between
—1and 0.
The recurrence relation

1
(8x2+T7x,—1)3
Xp+1 = 12

with x, = —0-6 can be used to find o. Find and record the values of x|, x,, x3, x,. Write
down the value of x, correct to four decimal places and show this is the value of o correct
to four decimal places. [5]
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(a) On the same diagram, sketch the graphs of y = cos™!x and y = 5x - 1. [2]

(b) You may assume that the equation
cosTlx=5x+1=0

has a root o between 0-4 and 0-5.
The recurrence relation

Xye1 = %(1 +cos™! x,,)
with x, = 0-4 can be used to find o. Find and record the values of x;, x,, x3, x,4. Write down

the value of x, correct to four decimal places and prove that this is the value of o correct
to four decimal places. [5]
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The diagram shows a circular garden plot of radius 3m. Alun wants to use a minor segment of
the plot as a flowerbed and has a 13-5m length of edging, all of which he intends to use to form
the perimeter of the shaded area below. The angle subtended at the centre of the circular plot is
denoted by 6 radians.

@)

(b)

Flowerbed

Show that 6 satisfies the equation
2]

e+2sin(7) =45. 3]

Alun believes that the value of 6 will turn out to be approximately 2-5.
Starting with 8, = 2-5, use the recurrence relation

0,,,=45— 2sin(%)

to find the values of 6, 6,, 6. Write down the value of 05 correct to two decimal places
and prove that this is the value of 6 correct to two decimal places. [5]
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4. A large tank in the form of a cuboid is used to store water. The width of the tank is denoted
by xm. The length of the tank is 4m greater than its width, whilst the height of the tank is 2m
less than its width. The volume of the tank is 150 m3.

(@ (i) Show that x3+ 2x2—-8x— 150 =0.

(i) Show that 5 < x < 6. [4]

(b) The recurrence relation
1
X, =(150+ 8x, —2x2)3
with x,, = 6, can be used to find the value of x. Find and record the values of x,, x,, x3, x,.

Write down the value of x, correct to two decimal places and prove that this is the value
of x correct to two decimal places. [5]
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5. (a) Show thatf(x) = (2x-35)e? + 12x + 7 has a stationary value when x satisfies

(x=2)ex+3=0. 4]

(b) You may assume that the equation
(x-2exx+3=0

has a root o between 1 and 2.
The recurrence relation

Xy = 2= 37
with x, = 2 may be used to find . Find and record the values of x|, x,, x5, x,. Write down

the value of x, correct to four decimal places and prove that this is the value of o correct
to four decimal places. [5]
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