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6 + 8x

n

nel g +x2

The sequence of values given by the iterative formula.x with initial value x, = 2 converges

to a.

(a) Use the iterative formula to find the value of @ correct to 4 significant figures. Give the result of
each iteration to 6 significant figures. [3]
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-
>

A O/B >

A curve has equation y = f(x) where f(x) = x* =58 + 6x° + 5x — 15. As shown in th am, the
curve crosses the x-axis at the points A and B with coordinates (a, 0) and (b, O) res 4

(a) Use the factor theorem to show that (x — 3) is a factor of f(x). [2]

(b) By first finding the quotient when f Qed by (x — 3), show that

Q@ \/Z [5]
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(¢) Use an iterative formula, based on the equation in part (b), to find the value of a correct to
3 significant figures. Give the result of each iteration to 5 significant figures. [3]
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2x

The equation of a curve is y = 2 ©

1 and the point P on the curve has y-coordinate 10.
X

(i) Show that the x-coordinate of P satisfies the equation x = %111(40x + 10). [2]

(ii) Use the iterative formula X, = %ln(40xn + with x, =2.3 10 find the x-coordinate of P correct

to 4 significant figures. Give the result ration to 6 significant figures. [3]
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(iii) Find the gradient of the curve at P, giving the answer correct to 3 significant figures. [4]
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192. 9709 s19 qp 21 Q: 6

8+x° z
The diagram shows the curve with equation y = Y The maximum pointd dy M.

2 - 5x
S . dy . . o
(i) Find an expression for P and determine the gradient of the curve nt where the curve
crosses the x-axis. [4]

T"j_']'PapaCambridgzje



"
] o
-"Pz%p aCambrldge CHAPTER 6. NUMERICAL SOLUTION OF EQUATIONS

(ii) Show that the x-coordinate of the point M satisfies the equation x = +/(0.6x + 4x71). [2]

(iii) Use an iterative formula, based on the equation i ii), to find the x-coordinate of M correct
to 3 significant figures. Give the result of e i
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o

The diagram shows the curve with parametric equations
x=3t-6e, y=4re”,

for O <t < 2. At the point P on the curve, the y-coordinate is 1.

1
(i) Show that the value of ¢ at the point P satisfies the equation ¢ = %eZF.

t, = 0.7 to find the value of ¢ at P correct to 3 significant
tion to 5 significant figures. [3]

(ii) Use the iterative formula ¢
figures. Give the result
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(iii) Find the gradient of the curve at P, giving the answer correct to 2 significant figures. [5]
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It is given that J:(3x2 + 4 cos2x —sinx)dx = 2, where a is a constant.
(i) Show thata = /(3 — 2sin2a — cosa). [4]
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(ii) Using the equation in part (i), show by calculation that 0.5 < a < 0.75. [2]

(iii) Use an iterative formula, based on the equation in p Qnd the value of a correct to

3 significant figures. Give the result of each iteration ignificant figures. [3]
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The sequence x,, X,, X,, ... defined by

X

=l %= a0y

converges to the value a.

(i) Use the iterative formula to find the value of & correct to 4 significant figures. Give the result of
each iteration to 6 significant figures. [3]
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2a
It is given that J 4e~> dx = 25, where a is a positive constant.
—a

(i) Show thata = JIn(12.5 +e™*). [4]
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(ii) Use the equation in part (i) to show by calculation that 1.0 < a < 1.5. [2]

(iii) Use an iterative formula based on the equation in part (i) to find" of a correct to
4 significant figures. Show the result of each iteration to 6 mgmﬁc&

[3]
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5Inx
2x+1

The diagram shows the curve with equation y = . The curve crosses the x-axis at the point P

and has a maximum point M.

(i) Find the gradient of the curve at the point P. [3]
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x+0.5
Inx ~

(ii) Show that the x-coordinate of the point M satisfies the equation x =

(iii) Use an iterative formula based on the equation.i i1) to find the x-coordinate of M correct
to 4 significant figures. Show the result of ee ite to 6 significant figures. [3]
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@ 1
It is given that J (1+ elx)2 dx = 10, where a is a positive constant.

0

15 -
(i) Show thata =2 111( Z ) [6]
4 +e?
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(ii) Use the equation in part (i) to show by calculation that 1.5 < a < 1.6. [2]

[3]
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y
A
- 2] 5 > X
The diagram shows the curve with equation 0

v=xt 4207 + 207 - 12x - 32.

The curve crosses the x-axis at points with coordinates («, 0) and (f3, 0).
0\

(i) Use the factor theorem to show that (x + 2) is a factor of

A2 23— 120 32, o 2]
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(ii) Show that p satisfies an equation of the form x = §/(p + gx), and state the values of p and g. [3]

[3]
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The curve with equation
y =5 - 8x* - 20

crosses the x-axis at only one point. This point has coordinates (p, 0).

(i) Show that p satisfies the equation x = %1n(1.6x2 +4). [2]
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(iii) Use an iterative formula based on the equation in part (i) to find the value of p correct to
5 significant figures. Give the result of each iteration to 7 significant figures. [3]
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It is given that a is a positive constant such that

a
J (1 +2x + 3e™) dx = 250.
0

(i) Show thata = 1In(251 —a-a?). [5]
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(ii) Use an iterative formula based on the equation in part (i) to find the value of a correct to
4 significant figures. Give the result of each iteration to 6 significant figures. [3]
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The sequence of values given by the iterative formula

XX+
n+l (xn + 1)2

with X, = 2, converges (o a.

(i) Find the value of « correct to 2 decimal places, giving the result of each iteration to 4 decimal
places. [3]

(ii) Determine the exact value of «.
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203. 9709 _s17_qp_22 Q: 3
(i) By sketching a suitable pair of graphs, show that the equation
K= 11-2x

has exactly one real root. [2]

(ii) Use the iterative formula
xn+1 = {’/(1‘ :%;n

to find the root correct to 4 significant figu
figures.

the result of each iteration to 6 significant

(3]
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y
A
P
o
» X
o
The diagram shows the curve
y=x2+3x+ 1 +5(:os%x.
The curve crosses the y-axis at the point P and the gradient of the curve at P is m. 1t O on the
curve has x-coordinate ¢ and the gradient of the curve at Q is —m.

(i) Find the value of m and hence show that g satisfies the equation Py

x:asin%x+b,

where the values of the constants a and b are to be deterwd [4]
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(ii) Show by calculation that —4.5 < g < —4.0. [2]

3 significant figures. Give the result of each iteration to 5 signific [3]

(iii) Use an iterative formula based on the equation in part (i) to ﬁn& e of g correct to
aaée :
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y
A
(0,9)
P
o
0 N >

P. The straight line crosses the y-axis at the point (0, 9) and its gradient is equal to nt of the

The diagram shows the curve y = 4e™>" and a straight line. The curve crosses the y—@ethe point
curve at P. The straight line meets the curve at two points, one of which is Q as

(i) Show that the x-coordinate of Q satisfies the equation x = % -

T1'i']'PapaCambridge



275

T‘:_']’PapaCambridge

(ii) Use an iterative formula based on the equation in part (i) to find the x-coordinate of Q correct to
3 significant figures. Give the result of each iteration to 5 significant figures. [3]
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The sequence of values given by the iterative formula
— 1 -3
xn+1 - \/(Exi + 4xn )’
with initial value X, = 1.5, converges to a.

(i) Use this iterative formula to find & correct to 3 decimal places. Give the result of each iteration
to 5 decimal places. [3]

(ii) State an equation that is satisfied by « and hence find the exact value of o. [2]

Q"’Q
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2

2 +4

The equation of a curve is y =

gradient of the curve is 3.

. At the point on the curve with positive x-coordinate p, the

48p - 16
P _)_ (5]

i) Show that p =
@ =y 5
(ii) Show by calculation that 2 < p < 3. [2]

(iii) Use an iterative formula based on the equation in part (i) to find the value of p correct to
4 significant figures. Give the result of each iteration to 6 significant figures. [3]
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1
The equation of a curve is y = 6xe® . At the point on the curve with x-coordinate p, the gradient of
the curve is 40.

(i) Show thatp =73 ln( 20 ) [4]
p+3
(ii) Show by calculation that 3.3 < p < 3.5. [2]

(iii) Use an iterative formula based on the equation in part (i) to find the value of p correct to 3 decimal
places. Give the result of each iteration to 5 decimal places. [3]
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209. 9709 w16 qp 21 Q: 4

It is given that the positive constant a is such that

.[ (4% +5)dx = 100.

(i) Show thata = %ln(SO ye2@ S5a). [4]

(ii) Use the iterative formula a, = %ln(S 0+e 2 _ San) to find a correct to 3 decimal places. Give
the result of each iteration to 5 decimal places. [3]
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41lnx
The diagram shows the curve y = — 1 and its stationary point M. The x-coordinate of M is m.
X7+

d _

(i) Find an expression for ay and hence show that m = @31+, o [5]

(ii) Use an iterative formula based on the equation in part (i) to find m correct to
4 significant figures. Give the result of each iteration to 6 signific [3]
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The sequence of values given by the iterative formula

4 2x

==+
n+1 2
x; 3

with initial value X, = 2, converges to o.

(i) Use this iterative formula to find & correct to 3 decimal places. Give the result of each iteration
to 5 decimal places. [3]

(ii) State an equation that is satisfied by «, and hence find the exact value of o. [2]
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a
(i) Given that J (38%": + 1)dx = 10, show that the positive constant a satisfies the equation
0

16 —
a=2In ( a ) . [5]
. . . 16 —a, .
(ii) Use the iterative formula a,,, = 21n( ) with a, =2 to find the value of a correct to
3 decimal places. Give the result of each iteration to 5 decimal places. [3]
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(i) By sketching a suitable pair of graphs, show that the equation
|3x| = 16 —x*

has two real roots. [3]

(ii) Use the iterative formula x,,, = y/(16 — 3x,) to find one of the real roots correct to 3 decimal
places. Give the result of each iteration to 5 decimal places. [3]

(iif) Hence find the coordinates of each of the points of intersection of the graphs y = |3x| and
y=16- x*, giving your answers correct to 3 decimal places. [2]
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(i) By sketching a suitable pair of graphs, show that the equation
_ 1
Inx=4-2x
has exactly one real root, a. [2]

(ii) Verify by calculation that 4.5 < o < 5.0. [2]

(iii) Use the iterative formula x, , = 8 — 2Inx, to find « correct to 2 decimal places. Give the result
of each iteration to 4 decimal places. [3]
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The sequence of values given by the iterative formula

with initial value x, = 2, converges to a.

(i) Determine the value of a correct to 3 decimal places, giving the result of each iteration to
5 decimal places. [3]

(if) State an equation satisfied by o and hence find the exact value of «. [2]
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a

It is given that J (3¢™ + 5¢")dx = 100 , where a is a positive constant.
0

(i) Show thata = %ln(106 - 5e). [5]

(if) Use an iterative formula based on the equation in part (i) to find the value of a correct to 3 decimal
places. Give the result of each iteration to 5 decimal places. [31]
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