5
y
I "
i
i
i
| |
: -
ol I
a &%
u v
The diagram shows the part of the curve y = x% cos 3x for 0 < x < Lx, and its maximum point M, where
X =a.
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(b) Use an iterative formula based on the equation in (a) to determine « correct to 2 decimai places.
Give the result of each iteration to 4 decimal places. 31

L o [

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

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

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

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

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

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

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

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

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

........................................................................................................................................................
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........................................................................................................................................................
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10
3
A
R
T = X
(0] la %n
i
|
)
i
[}
|
|
i
) M
u v

The diagram shows the curve y = yxcosx, for 0 < x < %n, and its minimum point M, where x = a.
The shaded region between the curve and the x-axis is denoted by R.

(a) Show that a satisfies the equation tana = 2" - [3]

1 .
=1+ tan™! ( 5 ), with initial value

n

(b) The sequence of values given by the iterative formula a,

x, = 3, converges to a.

Use this formula to determine a correct to 2 decimal places. Give the result of each iteration to
4 decimal places. [3]

\

0 2 RA06T. . R0t 2l 50

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

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

........................................................................................................................................................
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<

[ —

o

._[x

tan

The diagram shows the curve y = and its maximum point M where x = a.

(a) Show that g satisfies the equation

1+a?

forlse

-
P R L R Y T PR TR L R T T LY -q':(.:av-V--t--np-‘-uh--t- P TR Y N R T

ar=tinl ) [4]

-

seesenaqann

R LT T e L T R A Ll

u = ton 'y, V=Xt

Casransisrarencaseiatan iy R T LTy T T e T T L T TR R T R YY)

-1
v '/\I,‘i

.b.......‘

i

z\t!

bresvsrssancananna

sseeven

asvasavassvssbeavessvatentastacusnens

k -l
(VI S ton
%) PR

.2/ v L L L T D R L T

A0 e X

srassmreesaseanasaserrder

erraranen

- .
-.*w\.. B T R L LT L R T R T P TR T

catuvssEasasisesssnevannernnrany

seceresessnnussitearasatanes v AP seasneniosadenes muessysembeNbretsiseabeansasenosans

] + ¥

T T L L LT R T T T AR LR L R L e T

saevercensanvaresunse

T T T T T

Meideesresnvsyesivrassessntaas

resvsertaessvaTrarensvisereneretenttetsatseruenStaAtHEVIEROTNAIROROTOIANE

l

P e L L L R R R RS e e e L R AL AL

..QL/ T..t. ED_,"

sesansassianses

BessresrensssnessunnRIrie
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(b) Verify by calculation that a lies between 1.3 and 1.5. [2]

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

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

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

qrvMMﬁmSSAng(mo\Mﬁnﬁmi_s
WWM)LUBAW¢=’39\4¢1 '-IS,‘[’Lv_mt.s ..............
0. Nkt e bvee .. Hegsl.. Il LS

(¢) Use an iterative formula based on the equation in part (a) to determine ¢ correct to 2 decimal

places. Give the result of each iteration to 4 decimal places. {31
................................................ SN PV 0. VN W
Ql\*’l l 2

+ 0,

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

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

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

........................................................................................................................................................
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0

The diagram shows the curve y = x3cos2x for 0 < x < %n. The curve has a maximum point at M,
where x =p.

(a) Show that p satisfies the equation p = %tam_l (%) [3]

oz X2 oS
.......................... ;3 R, 1+ & ST .. 0 OO TRPNIPOP PRSPPI

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

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

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

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

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

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

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

.................................................................................................................
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(b) Show by calculation that 0.5 < p < 0.7. [2]

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

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

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

................. Sie..Sheveg..... wv\caf\%fxqauéa%m%q«)
&

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

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

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

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

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

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

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

............................................................................................................................................................
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The diagram shows the curve y = xeZ — 5x and its minimum point M, where x = Q.

_ . . _1 5 ! :
(a) Show that o satisfies the equation o = 5 Im(——m———1 T 20{). (3]

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

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

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

............................................................................................................................................................
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(b) Verify by calculatmn that o hes between 0.4 and 0.5 .

2]
h"zp‘) ..... vorodlO 2, S :'Q .....................................................

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

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

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

C,fvm Heok’s 0. Sian \‘5

(¢) Use an iterative formula based on the equation in part (a) to determine o correct to 2 decimal
places. Give the result of each iteration to 4 decimal places. (3]

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

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

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

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

................ Ms,mwo{x}al}molﬁo@@?m
....... o

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

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

............................................................................................................................................................
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3
has a stationary point at x = p, where p > 0.

8  The curve with equation y = =

(a) Show thatp =3(1 —e™). [3]
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(b) Verify by calculation that p lies between 2.5 and 3. [2]

.‘53 ................... (m\ ....... CEE @ﬂd\oﬂ bt

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

(c) Use an iterative formula based on the equation in part (a) to determine p correct to 2 decimal
places. G1ve the result of each iteration to 4 decimal places. [31

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

o T L L LR T R R R

g Pyl w ...... 0. 282 do. U.........
oy PZ&Q ...................................................................................................

........................................................................................................................................................
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2x

9 Letf(x)= =

, for x > 0.
e -1

(a) The equation x = f(x) has one root, denoted by a.

Verify by calculation that a lies between 1 and 1.5. [2]

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

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

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

S&’\C/LOV‘\@ ..... (O\ADXCO/\‘\WI\UU%#A/\W)MV-&M
i o Dv(_\J ......... LS o WY ‘erre;& QW)MJ&AQL/:] ........
O"\O!,q;"sj ......................................................................................................................

(b) Use an iterative formula based on the equation in part (a) to determine a correct to 2 decimal
places. Give the result of each iteration to 4 decimal places. [31

2 |

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

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

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

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

P B Ty T T L R LT AR AR

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

.........................................................................................................................................................
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(c¢) Find'f'(x). Hence find the exact value of x for which f'(x) = —8. [6]

© UCLES 2021 9709/32/F/M/21 [Turn over
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* Inx A

8 The constant a is such that —dx = 6.
¥ S

(a) Show thata = exp (\/ic_z + 2). [5]

[exp(x) is an alternative notation for e*.]
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(b) Verify by calculation that a lies between 9 and 11. [2]

R 5 |
XSRS BN - S A S B I——
Singr g Ok MRS 4 Caho\> ...... bepwetn ..

ol Trorns. Hars . v O e ST ol 17

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

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

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

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

........................................................................................................................................................
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11 The equation of a curve is y = y/tanx, for 0 < x < %n.‘
dy . . dy 1
(a) Express P in terms of tan x, and verify that o =1 when x = 7T [4]

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

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

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

B L R R R T R R R L TR R R T R R P PRI

<

o

(b) Show that £ + £ + 3t — 1 = 0, where ¢ = tana. [4]

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

(¢) Use the iterative formula

= tan™! (é(l - tanzan —tan® an‘))

an.+ 1

to determine a correct to 2 decimal places, giving the result of each iteration to 4 decimal places.
(3]

I
B

............... CRERNIIW NIY o 20 N R ———
............... Cl ZLLGOTI ..o s

qhsc)Lg?} .................................................................................................

OI'*'@ZQ ......................................................................................................... T

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

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

........................................................................................................................................................
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10
y
A
l
|
|
|
I
|
|
I -
0 e = > X
The curve y = x+/'sinx has one stationary point in the interval 0 < x < , where x = a (see diagram).
(a) Show that tana = —%a. : J [4]
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(b) Verify by calculation that a lies between 2 and 2.5.

(¢) Show that if a sequence of values in the interval 0 < x < © given by the iterative formula
Xy =R — tan™! (%xn) converges, then it converges to a, the root of the equation in part (a). [2]

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

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

(d) Use the iterative formula given in part (c) to determine a correct to 2 decimal places. Give the
result of each iteration to 4 decimal places. [3]

........

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

..................................................................................................................................................
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u dv
a

9  The constant ¢ is such that | xe " dx
0

(a) Show thata = }In(4a +2). (5]
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(b) Verify by calculation that-a lies between 0.5 and 1.

-------------------- R T T L T e T I L R R T T R L R R L R R R Y e R TN I Y

2]

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

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

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

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

oo oz] . Shows. thess o ret . Ledveenn. 05 el .

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

{¢) Use an iterative forinula based on the equation in (a) to determine a coirect to 2 decimal places.
Give the result of each iteration to 4 decimal places. 3]

..............................................................................................
.....................................................................................................................................................
............................................................................................................
......................................................................................................................................................
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a
10 The constant a is such that J- 2 Inxdx = 4. ' T

(a) Show thata = (—3 1n3:; l)5 [5]
.......................................... f Xl e 2
: 3
........................ i u:‘@cd\/:é‘x’
o A V=it
....................... d’i';{,gﬁ,'l
............................................ e T R L e s Ty ey o TR s U
B T R o S
R S L (v~ S, N
ki -]
O TR M e
e i
s [Eotha - Fot - Tl - T

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

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

................................................................................... 31'\0‘~’|
................................................................. N )’3
L g

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

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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(b) Verify by calculation that a lies between 2.4 and 2.8.

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

.................................................................. g
ez .28 (314@.55.) ......... ) ............ .00 NN

CM& (o»ol Coahalonss.... jQ/aCz@m ...... hetwlen...
(]{jz,(y 0\49? .......... 2, %MOL orfee, . oesh betvbtan.......
=L [-P ..... w:j ...... DC/Z% .........................................................................................

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

(c) Use an iterative formula based on the equation in part (a) to determine a correct to 2 decimal
places.- Give the result of each iteration to 4 decimal places.

i 3]
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X
; cos?
curve has gradient equal to 12.

7  The equation of a curve is y =

2

,forO<x< Ly At the point where x = a, the tangent to the
X .

. 3 2a si :
(a) Show that a = cos™! \/ M 5
12 9
o
................................................ S z‘LV
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(b) Verify by calculation that a lies between 0.9 and 1.

R L 2 (WJ(DW’?/'&%>WO%M1
S0ns... Hop5.....cr.... ... ke q,oqow/q,{
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Lins interseck, so ot
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%O_AMB Mg bty el

)

1
p 5T

. k :
The diagram shows the curves y = cosx and y = e where k is a constant, for 0 <x < %n. The

curves touch at the point where x = p.

1
(a) Show that p satisfies the equation tanp = e [5]

+p k .
AR COSA..... Fo T;‘go" ......................................

T R L L LT TR D
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(b) Use the iterative formulap, , = tan'l( ) to determine the value of p correct to 3 decimal

Pn
places. Give the result of each iteration to 5 decimal places. [3]

.................................... N0 6.0/0.5. 0 NI
.................................... Pb‘-o?854/0

................................... TR T e N AU . S,

................................... R YT~ o O, TR

................................... pq=@5é>—1‘75
............. b, 056719

..................... Po- Py oehe.po..oll md 0. O:Slb. o Fp

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

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

(¢) Hence find the value of k correct to 2 decimal places. [2]
St (A ) LOBX BT -
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