8
6  The equation cot -‘],:x = 3x has one root in the interval 0 < x < =, denoted by ¢.

(a) Show by calculation that « lies between 0.5 and 1. [2]

........................................................................................................................................................

%_wg\(:)qo@&( ..... Conbaols.. fu n%m} ..... betwern...x.2.0-S.
a2zl S Hhewh. o reet. bedaeen. 05 ol ]

........................................................................................................................................................

........................................................................................................................................................

(b) Show that, if a sequence of positive values given by the iterative formula

| af 1
Xort --3—(xn+4tan (-3-;—))

n

converges, then it converges to a. [2]

.............................................................................

.....................................................................
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.......................................................................................................................................................

......................................................................................................................................................

........................................
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Use this iterative formula to calculate a correct to 2 decimal places. Give the result of each

iteration to 4 decimal places.

g2 8000

....................................

..................................................................................................

........................................................................................................

~Lo.. aQ:O?D‘ ...........................................................

.................................................

.......................................................................................................

.......................................................................................................
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6 (a) By sketching a suitable pair of graphs, show that the equation x° = 2 + x has exactly one real

root. x5 (2]
S A

N
W = woX
o ot ukere Ak 1duseck
A
;
43 e
(b) Show that if a sequence of values given by the iterative formula
4x0 +2
xl‘l+] = 5 x: -1
converges, then it converges to the root of the equation in part (a). [2]
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........................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(c) Use the iterative formula with initial value x; = 1.5 to calculate the root correct to 3 decimal
places. Give the result of each iteration to 5 decimal places.

N [3]
= |8

..............................................................................................

............................................

........................................................................................................................................................

........................................................................................................................................................
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5 (a) By sketching a suitable pair of graphs, show that the equation Inx = 3x - x? has one real root.
[2]

4 / 4zl Y
= /( =i -7, _

M wrh

\'f—"‘zﬁl’laﬁfzf’é@ﬁ)"@@?@ ............................................................
e SO d'o-ge JO%WM&;?/ ..... ool 2B
........ ( &W%Q/\%MA%CQAHAM)OP&N%W%
tede..Jg.. 00 o ketutmn  Le et LG

.........................................................................................................................................................

(c) Use the iterative formula x_, = y/3x, — Inx, to determine the root correct to 2 decimal places.

n+l —
Give the result of each iteration to 4 decimal places. © [3]

mon e R T ¥ R Y AT ACY 1O
......................................... Laz L bS]y, Xy eola, ol mud 1

-
Ay = L be#
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3 (a) By sketching a suitable pair of graphs
in the interval 0 € x <, 3n.

S ;!%/‘2 A =
! | y

, show that the equation secx =2 — %x has exactly one root

t !
\'L;: g( Eid | [
_ ! b | / . ] jl oy
T2 % %b(/ Z\:\

........................................................................................................................................................

el bl R OE R ek S e

AWs...... Harls,... 0. . chovcs W&*Ogmlqbr7 .......
2

[y
@J ..... ) zfmmgwnmf,mbgwo,%sw
Yy o1 ret

) to determine the root correct to 2 decimal places.

(¢) Use the iterative formula x, ., = cos"l(

n
Give the result of each iteration to 4 decimal places.

[31]

............................. X2 RO X2 OB
.............................. S CUBEBGIGIL e et O e

............................................................................................................
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6 (a) By skeiching a suitable pair of graphs, show that the equation

cotx=2—-cosx
3:@'1:»

has one root in the interval 0 < x < %n. [21

Y > AN
/ \ Yl
.
—— T 2L ’ e
|

s
2

WA
2 = b

/

|
)

e Lo J’I

' -,

\\:\ A

(b) Show by calculation that this root lies between 0.6 and 0.8. [2]

........................................................................................................................................................
................................................................................................................................................

........................................................................................................................................................

Sinp...Choag.. (000, Continess, uchin). bettt....

X0 o0d .2 OB Shoue,. Haeegs. 0 X
bedwm@&MO% ....................................................................................

........................................................................................................................................................
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(¢) Use the iterative formula X,,, = tan ! ( 5 ) to determine the root correct to 2 decimal
— COS
1

places. Give the result of each iteration to 4 decimal places.

{31
................................. Ay 2 20O
................................ —’I@:D?'OSS
................................. X 2O 0t
SRR . o7 W04 006858
................................. Xe..2 0 68% 2 i,
.............................. Xy DbB&h
................................ &1,?_-‘:@&)?)({*5
Dcs,%mal&,}q“md ...... to...0:0%. f... 24l ' R—
S T N (0 11 2 Y
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__,_,_,// -2
~3

10
{a) By skeiching a suitable pair of graphs, show thai the equation

Vx=¢ 3
has on]y one root.
\‘j A )

| 3.

i
|
i

A |
-

s
s
/

(b) Show by calculation that this root lies between 1 and 2.

............................................................................................................................
...............................................................................................................................

......................................................................................................

................................................................................................................

.........................

........................

S&AW(OVDQM{-A%#AL#&\) ...... bedwetn. . x21..
od.022 . Shons. Hes o ek bedween.. | ool T

.................................................................................................................................

.................................................................................................................................
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(¢) Show that, if a sequence of values given by the iterative formula

X1 =1n(3 +4fx,)

converges, then it converges to the root of the equation in (a).

.......................................................................................................................

..................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(d) Use the iterative formula to calculate the root correct to 2 decimal places. Give the result of each
iteration to 4 decimal places.

{31
.............................. L 2 OO0
.............................. »y ;31'556 3
.............................. ‘1\33[((’20[:}
.............................. anq:lé\’Sqfl
............................. e 2 L G36S

sy Leond. xR 10 e S0

e S 2 N
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1x
5 (a) By sketching a suitable pair of graphs, show that the equation cosecx = 1 + ¢ 2" has exactly two

roots in the interval 0 < x < 7. [2]
U Gaecoe An ' g n
: = : 1 l
. f
4 4 :
. J 2
. - iy T '

{
r e R SRR A e IR e el Dl TSR et el B o el
(b) The séquence of values given by the iterative formula
gty b AE) 1

xn“ =7 —Sm m s

with initial value x, = 2, converges to one of these roots.
Use the formula to determine this root correct to 2 decimal places. Give the result of each
iteration to 4 decimal places. _ [3]
.......................... O&,,’ZSZ!}
:XL‘};ZZ?QO ....................................................................................
........................... ’114*242—524/
........................... ] R e L N SRR T T
..... L Xy o] g all "BUrpr&Z,Zﬁfvz’éP
..... ur e e e LA T e b
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7 (a) By sketching a suitable pair of graphs, show that the equation 4 — x? = sec %x has exactly one

root in the interval 0 € x < =. [2]
L
> G - ¥ I
X 4 M st s whet e el
\ 2 neseck /|
7 i 4 /
. |
'. A : I y
]
1\ / \ t Trl 7
1 1 ]
' ! , |
\. : / I
l +
!
(b) Verify by calculation that this root lies between 1 and 2. [2]

.........................................................................................................................

....... G W%Qé&AWEB&Wl:lWJm:L/
........ Ot/t“?&@/o%mﬁcmhmwmfo«w{zf
........ Hois...ShealS... 05 O B et

(¢) Use the iterative formula x, , = 14 — sec %xn to determine the root correct to 2 decimal places.
Give the result of each iteration to 4 decimal places. [3]

T ST O S| (.-14 ;f:lOOOO .......................................................................
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6 (a) By sketching a suitable pair of graphs, show that the equation cot %x = 1 + e™ has exactly one
root in the interval 0 < x < 7. 2]

we lre Y

k.20 C@'C’;“«)—[-ﬁ,x’ ..... 3D ............................................................

........................................................................................................................................................

.......................................................................................................................................................

L. %w,\s ..... 01.... 5. uaa@e, [M’p\ ..... fle. ....igmhcn e
CWM«mb) ...... behton. | ond 15 . Hum..anst. bl

!

........................................................................................................................................................
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. . 1 ] .
(¢) Use the iterative formula x, | = 2 tan”! ( Tr e ) to determine the root correct to 2 decimal
. e “n

places. Give the result of each iteration to 4 decimal places. . ' [3]

.......................................... X 1310000
........................................... 3 L"‘[—Lbl,g

..........................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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A

The diagram shows a circle with centre O and radius r. The angle of the minor sector AOB of the
circle is x radians. The area of the major sector of the circle is 3 times the area of the shaded region.

(a) Show thatx = % sinx + %n. [41

..............................................................................................................................................

...................................................................................................................

............

Y
=)
v
:
Lo
3

......................

........................................................................................................................................................

........................................................................................................................................................
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(b) Show by calculation that the root of the equation in {a) lies between 2 and 2.5.

se,+a0% Siax, + % - .20

.........................

........................................................................................................................................................

........................................................................................................................................................

%\m&@dmﬁm%«m)&fwem
Xiloon X2 LS. Chows. Hoeres o todt.......

...........

detinen. 2ol L.

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(c) Use an iterative formula based on the equation in (a) to calculate this root correct to 2 decimal
places. Give the result of each iteration to 4 decimal places. [3]

........................................................................................................................................................

.................................................................................................................
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The diagram shows a circle with centre O and radius ». The tangents to the circle at the points A and
B meet at T, and angle AOB is 2x radians. The shaded region is bounded by the tangents AT and BT,

and by the minor arc AB. The area of the shaded region is equal to the area of the circle.

(a) Show,that x satisfies the equation tanx = 7 + x.

SW ..... Aveon = rq—w_m~rbo ....................................................
........................................ Shodad. A .. /(Fem qf Gl

........................................................................................................................................................

........................................................................................................................................................
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(b) This equation has one root in the interval 0 < x < %n. Verify by calculation that this root lies
between 1 and 1.4. 2]

a0 D T | et Lot et A e

Gll&a 'H,)erﬁg,s . .38/\ (QWJ( Mo %//\Lf).w.\ .....................
comhmm) ....... X thektta..... oc/aaol ...... o 4 derls..op
et Rbtsean.. A el et oo b e o e

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

(¢) Use the iterative formula

x . =tan"(n+ x,)

n+1
to determine the root correct to 2 decimal places. Give the result of each iteration to 4 decimal
places. [3]

......................................................................................................................................................

........................................................................................................................................................
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n-29

The diagram shows a semicircle with diameter AB, centre O and radius r. The shaded region is the
minor segment on the chord AC and its area is one third of the area of the semicircle. The angle CAB
is 6 radians.

(a) Show that 8 = 1(x - 1.5sin 26).

........................................................................................................................................................

& .
m#&»iea%m= ..... “6 fL(TT—Z@)*'LZFLSA ...............

...................... oo, Sen +=€O&mg{5ml ml&

"’FL('{T-'C@ -"/VL,SV\ ..... ke x = el
z ) z L e ‘%Z—

..............................................................

{
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(b) Verify by calculation that 0.5 < 8 < 0.7. [2]

.......................................................................................................................................................

................................................................................................................................................
........................................................................................................................................................
8000000 00000000000000000muoacasaanionancuenetssessannsassyanonssssss st ssseeseeetosessstiitnseeececeenetosorsrsretostessannanracsisnternaressraaranan
........................................................................................................................................................

(¢) Use an iterative formula based on the equation in part (a) to determine 8 correct to 3 decimal
places. Give the result of each iteration to 5 decimal places. [3]

.................................................. @,\H:é(ﬂ'—{s‘s/\ [ 4>

@}"@5@’.‘7@@ ........................ @ ?_, /g 0‘—0{ @’qo(}} ..... "cr/rdl
Br.2Q:blhbb...... .+ 056 to0. k..
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The diagram shows a trapezium ABCD in which AD = BC = r and AB.= 2r. The acute angles BAD

and ABC are both equal to x radians. Circular arcs of radius » with centres A and B meet at M, the
midpoint of AB.

(a) Given that the sum of the areas of the shaded sectors is 90% of the area of the trapezium, show
- that x satisfies the equation x = 0.9(2 — cos x) sin x. [3]

Trapeziumi.... I 4 I L T e D
....................... /4 /Z(r{— F‘Z"Cﬂﬁﬂ‘.()Xl"qu_,
........................................... | ﬁ/r“?f}*fé‘ﬁ/
T e (Zr~rcsa5x,>xrsm ................................................
............................................ = T2 (22008
Aw4a@mr—ér5% ................................................................................
A= bﬁh%v\”’-@p

......................................................................................

X, Q.Z...o_%_._qﬂﬁ-ﬂo ?(a QQSQ....)..:...:C?...O..I.éz.( ...........................................
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(¢) Show that if a sequence of values in the interval 0 < x < %n given by the iterative formula

x. . ..=cos” 2-— i
n+l 0.9sinx,

converges, then it converges to the root of the equation in part (a).

...................................................................................................................................

e ST 20X 2800 = O+ Sva B
%OQ&%<Z—C®/)Q@ ...........................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(d) Use this iterative formula to determine x correct to 2 decimal places. Give the result of each
iteration to 4 decimal places.

. [3]
.............. IS G-I 6 T © 60,6 J
...................................... .D(,LzOSfo)
BTt = W~ )i 4 < = N
...................................... CLS.‘*OQ)[@@
S = S L L R TR
....................................... %:C\)@’éol
....................................... o R e S N A A
...................................... %’@é[gj
Llé,;}(,?u/aloc,ﬁ ........ N ) é)Z:iszc»LP ..... ...
.................. e o TN I O e L TP e e L SRR A
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