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1.  The curve with equation y = 2In(8 — x) meets the line y = x at a single point, x = a.

(a) Show that 3 < a < 4

2)

y=2In(8 — x)

Figure 2
Figure 2 shows the graph of y = 21In(8 — x) and the graph of y = x.

A student uses the iteration formula

x ., =2In@-x), neN

in an attempt to find an approximation for a.

Using the graph and starting with x = 4

(b) determine whether or not this iteration formula can be used to find an approximation
for a, justifying your answer.

(2)
o) 2In( &-x) - x p3) o (L) hhowe
2In(8-x) -Xx - 0O o Aiffo,enr Sig
(x) = 2AIn(&-x) - x
4
() = 2ln(s) -3 = .22 (pc:smad

\)

(W) = 2l - Lz - L1 ( Negatine)
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Question continued
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(Total for Question is 4 marks)
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Figure 8

Figure 8 shows a sketch of the curve C with equation y = x*, x > 0

(a) Find, by firstly taking logarithms, the x coordinate of the turning point of C.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

The point P(a, 2) lies on C.
(b) Show that 1.5 <a < 1.6

)

2

A possible iteration formula that could be used in an attempt to find « is

Using this formula with x = 1.5

(c) find x, to 3 decimal places,

X

(d) describe the long-term behaviour of x

o) 9= 1’.
In4= In(x*)
=2 ny= %-Inx) O

= %3+ In6y- |

) 0 = |+ Inx
=) Inlx) = -|

]
» eM™M=e ) X=g =

O

o l_xn
= 2xn

(2)

4 , (2)
weni Point
l% ﬁ =0

dr

l°3 lows @ In@™) = m-In(o)

Product Rule : h(x) = j?(xysw
h0 = §1x)-96) + fex) - 30n)
x — |
hx = %
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3. The sequence U, U, U

is defined by

3

24
u, =k-— u =2
u

n

where K is an integer.
Given that u, +2u,+u,=0
(a) show that

3k? - 58k + 240 =0
®3)
(b) Find the value of k, giving a reason for your answer.
@)

(c) Find the value of u,
(1)
(a) Given u, =2

t

U = k- 3:}% = k - 24 - 12

u, 2

il

U= le- 2y k — 24 (¥
U, k-2 -

Qven u, & Lu, + Uy = 0

24 2(k-2)+ k-2 =0 (1

le-12

2+42k—24 +le-24 =0

12

-2+ 3k - 24 =0

- 12

(le-12)(-22 4 3k) - 24 =

0
— 22k +2k* + 204 - 3k -24 = 0
2k _6Gk 4240 =0

0,

#

1]
e

(k) 3k’ 58kt 240

\
<

(l-6)(3k -40)

k=6, 40 (1)

> m

.

Snce e isan nteger k= & the answer o/
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Question 3 continued

o
2K
boes

RRLRLLRLRARLS

K OCKIAA
RIS
0%

¥\ O X
o it
KX

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
X ):0’0‘0’
%

S
&

0% %

o

- 24
k-12

s
0

U,

0:
\]
0‘
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN

S S

oS0 930993

S S 2
60608 = -

%
o

&
ook

<X
o

|1
KEY
X XK
RRLRKE:

X

oleteds
T

255

6-12

b - 24
b

o
5%

- bty
lo‘ﬂ@

00
S
teteteteltete
KLk
SERLRESS
R

K
093
SRR

535
X
S5

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

2R
UK

0% %%

0%
000
XK
5

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total for Question 3 is 6 marks)

mm MR O Tum over v
P 6 8 7 3 1 A 0 7 5 2

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b



michellewright
Pencil


PhysicsAndMathsTutor.com

=V

Figure 1

Figure 1 shows a sketch of the curve C with equation

4x% + x 4l =
e - nx X
SR

(a) Show that

dy  12x2 + x —16x

dx 4x\/;
4)
- 1 ° o s 10 . =
a) 9= u:éx _hhx , Fd % Leg Differentiakion : 4 (n )z L
—_
* Quotient Rule : If h(x)= f&x)
v d (unx) = b <l | © 3 %)
du i Hen  htx) = fio-36) - fou- 9
(&) *
b h@) = hx+x - {(1)= hete x> 5(31)= Fx + |
a& aﬁ - al\ll
3@ =ax - Y- ﬁ ®
k3
= hiw = @x+)(af3) - Qux®s %) ( 'JJ';Z = ™ ax'- l;—,’;,_ - ’:.'?. = 16 oyt
(Q‘;)t @ hx ux
’ 1
2> h'y = lax":;— "t - 3 i 3z =

= Rx+x-16¥x - dy as mgw'm‘--@
hxdx &

LN
x

=) oo IFe Lo o= x4
dx Wx x hix
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The point P, shown in Figure 1, is the minimum turning point on C

(b) Show that the x coordinate of P is a solution of

8

3)
b) Fom pod 0 dy- Beex-l6fz
dx hx{=

Ouw [t Skp B fo St gy -0. e x-160x =0
t 9

hx{=
= lix+x-16x=0 . [
= W lx-16 =0 ®

= Y= lG = .0
=) ‘I_sn': ri
)a.
RN I‘.\l‘b: ——_&
3 e
2)3

D x-= (_;L_ﬁ s feguired- @

)
p—

2
" SR 0 i
X, . = ——L with x, =2
n+l 3 12 1

to find (i) the value of x, to 5 decimal places

(c) Use the iteration formula

(1) the x coordinate of P to 5 decimal places.

3)
c) /3
RN LIRS NP

X2 = 1.138935..
I = 1138w (5dp)0)

[\}

i) x:1.15650 (O
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5. The curve with equation y = f(x) where
f(X) =x2+In(2x* — 4x + 5)
has a single turning point at X = o
(a) Show that a is a solution of the equation

2X3—4x2+T7x—2=0

The iterative formula
1
X, = 7 2+ 4xn2 — 2xn3)

is used to find an approximate value for a.

Starting with x, =0.3

(b) calculate, giving each answer to 4 decimal places,
(i) the value of X,

(ii) the value of X,

Using a suitable interval and a suitable function that should be stated,

(c) show that a is 0.341 to 3 decimal places.

(4)

(3)

(2)

) (%)= x>+ In(2%>_4x+5)

o

()= 2% + 4a-4 0

@ 2 -Un+ 5

2% 4+ Y4n-4

®
oS
Il

2%’ -4+

0 = 2% (2%*-U4x+5) + 4x -4 m

2 A4+

- 4P gu 4il0x+ 4y -4

21 -4+ G

0 = 4x3-%a*4i1un-4
3 2 _
o=21-4x+}11&@
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