S
y
A
M
e ' A > X
O i
a &n
u v
The diagram shows the part of the curve y = x2 cos 3x for 0< x < %n, and its maximum point M, where
x=a.
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(b} Use an iterative formula based on the equation in (@) to determine a correct to 2 decinal places.
Give the result of each iteration to 4 decimal places. 31

.............................. @qﬂ;% ‘(—3%0—(’-\\

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

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

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

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

B W o NR=T0 O Sé:» ....................................................................................................

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

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

........................................................................................................................................................
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10

T
: a

1
]
)
I
I
I
]
t
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.

1
(a) Show that a satisfies the equation tana = 27" “I3]

1
(b) The sequence of values given by the iterative formula a,, =%+ tan™! ( 7 ), with initial value

a
n
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]

.......... A 230000 B Qv ool e
........... Az 22800430200 10 2dp, 50

................................................................................................
........................................................................................................................................................
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7
y
A
M
/T\
1
1
]
]
1
H ™
. tan"'x i :
The diagram shows the curve y = 7 and its maximum point M where x = a.
(a) Show that g satisfies the eguation
2a
a = tan . 4
( 1 2) =
u
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(b) Verify by calculation that a lies between 1.3 and 1.5. [2]

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

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

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

qrvMMsasénb‘w@[wd%e«ﬂ‘wﬁmls
Contiomns) dehugen 213 pad 2 6 Ao ...
O ok e davee . HREL o O U S

(c) 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
SSTUSVOUUUUONUOIURRTOPUUOTRURTUIR 5, JEUSTRNINE — SO Y. 2% ....................................................
o :

| + o,

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

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

........................................................................................................................................................
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8 The curve with equation y =

10

3

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

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

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

222050 2:52.23017.7).. 2.0 QL8
Pz B -5(1'6;5 ........ @ O

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

... C)«O/\of, ..... (mo\mm%{&ﬂ&m)%WZS
M&e%%amMmmZSWJ%«S

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

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

(¢) Use an iterative formula based on the equation in part (a) to determine p correct to 2 decimal
places. Give the result of each iteration to 4 decimal places. 131

D20yl vercel A0 BT Ao B
o Cns ?ZXZL .....................................................................................................

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

9 Letf(x)= E

1
, forx > 0.
e~ _1

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

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

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

ks ova).o LS. S ons Hoort)s....on..rceh.. betwten. oz ...
TRl S, e dTiem el e e e ot

(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. - [3]

%+

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

R R T R T PP PRI FRTR TR FETE. .. .« T A

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

.....................................................................................................................................................
B R O

.....................................................................................................
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(¢) Find'f'(x). Hence find the exact value of x for which f'(x) = -8

h " [6]
.................................. f@b N

B T T T R N L T T P R e e R R R T R P R T T

................. T i ] TR e - I e R
du _ =9 74 » i o
.............. d;(’ = 1"2@

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

Ledange . 28505 o1) = 2056 4)) il
| s

D D D T P Py L R Py B T T R T T T T LT T T T TN

_____________________________________________________ - 2862285 1))
........................................................... =G’ = =%+ 1be =%
%& ....... = Z@e,m ..... {~8=© .....................................................
......................... fer. = 5psreligs

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

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

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

.......................................................................................................................................................
x

© UCLES 2021

9709/32/F/M/21

[Turn over

www.pastpaperpenguin.com



o 5

“Inx A

8 The constant a is such that £ ——\/;_C- dx =6. : T

(a) Show thata = exp (715 + 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]

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

S hieg ook .. ooknns. Fnchin)... bebuttnn. ..

- a2 Shons.... Hergs ..o tootk %@‘7&0{%’“

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

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

(¢) 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.

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

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

........................................................................................................................................................
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11 The equation of a curve is y = ytanx, for 0 < x < %n.

d d :
(a) Express Ey in terms of tan x, and verify that d._i =]1whenx= %n. [4]

RTINS N (PR
............................................. S e e R e

............................................. —{*(%Z
.............................................. 22 T . [ S L, A, eI et

dy . = : . .
The value of ay is also 1 at another point on the curve where x = a, as shown in the diagram.

o

(b) Show that £+ +3t-1=0, where t = tana. ' [4]
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...................... (B e e S Gl et i
............... R Y L 1 R o N 0 e

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

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

- bk

(¢) Use the iterative formula 5{:7' - 3t
=1 2 3
a,,, =tan (5(1 —tan“a, —tan an))
to determine a correct to 2 decimal places, giving the result of each iteration to 4 decimal places.
(3]

’]gamermp\qu% O kbt (). om0, Gt
............... & T T3 00 10—
Olz’/DSZzl% ...................................................................................................

Q?@Zﬂ ......................................................................................................... O o

........................................................................................................................................................
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10

)y
'
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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 < n given by the iterative formula
Fa= = tan™! (%xn) converges, then it converges to 4, 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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14
u dv
The consiant a is such that . xe X dx = é—.
(a) Show thata = 1 In(4a +2). | (5]
UL-DC,\(/%@ ..........................................
Ve
..................... -c%% Fd g
o

............... it
I O S = J"E/ ..... Ay

: s L ................. L ...............

o 9
.......... T
- — - -
e ] —
...'| ( ’Lq l -h | o
-3 SV S q)a .............. /6 e canag e @ ..... TS ST Sy AR
Lz o N (A
2@ 07l 0T
.............. B
L MR S
......... =a_ 6:?:’1....._....J,..@:E‘t..... R S
.............. ot S
- ~2A
........ ol e S S ST S SR
........ =Gag? ek e O
........... YA R A
......... I (AN S 2 N N
i PR B
G Go + 2
17
........................ B2 O e
........................ Zp\:(q@,qel)
........................... O\;”i(’\{ . 0\+L\QED
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(b) Verify by calculation that a lies between 0.5 and 1. [2]
G B D i e ————— s ene e
| .
....................... O\"‘z[’\@w\f?«)‘o

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

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

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

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

.S\Iyd%&(ovo\mqhm%%mhm>b%dm ..... oz 05 .
o ;mz ) s thews o rest beveen D:S ol T

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

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

...................................... 2,.2.0:8000...... 9% .9n.ed ag.all.....
e Q. 2.0 A3 ol 0 (0 B

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

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

........................................................................................................................................................
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a
10 The constant ¢ is such that J x*Inxdx = 4. ‘T‘

1
(a) Showthata:(3l—n3as_—1)%. [5]
.......................................... f Cﬁb,ﬂm&ﬁu—f{/s
........................ o(LA:MQLc(\/;l/g,%
by st E v o_
....................... ai’,x,&-lb
............................................ atiglalllodnbpw— 0 T m e N
Ll _,j;xs 2k
................ 5’% : ‘%Xq’
o J_‘ELI’{ ”ES‘J/LOIOC/O‘ ............................................................................
DU [ A= e e
'[ DQI’DC ............. Qe ]( .................................

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

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

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

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

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

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

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

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

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

....... z Z@WOQZ,?SmJ:c,% oot bl

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

(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.

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

(3]

L, Vo 5156—1’"q5,0@m¢>&q,v ...... all...rotemd.... da....
D2 LS 2ol St U B0 X2 T

e 2l N ey L R
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%n. At the point where x = a, the tangent to the

7  The equation of a curve is y = 5—, for 0 < x <
COS“X

curve has gradient equal to 12.

3
(a) Show that g = cos™! (\/

cosa+2a sina)
2
! U

..................................... EYa.... 4. TaSna o 5. ) e

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

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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(b) Verify by calculation that a lies between 0.9 and 1. [2]

R R L N T R T N N N O

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

é;ﬁﬁﬁﬁ-;fﬁ.if}ﬂfff:IiffﬁIfff'fﬁﬁZ(f'.ﬁfﬂécéiiﬁﬁf:ﬁﬁé]%i;;;Ziiffg"5355

500, CA«»C%@ ..... (m th/wzs #rcm dehnlen. Q-9 od 1
SNins... Hogb. ot ... behtenn. 0200 ol o

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

(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. 31

......................................... B2 LGS ( Cos{q\z%sq(g\>
.................................................................................................. ATV S

........................................................................................................................................................
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The diagram shows the curves y = cosx and y = To% where & is a constant, for 0 € x < %n. The

curves touch at the point where x = p.

(a) Show that p satisfies the equation tanp = L : [5]
I1+p k
QJ’;MW}C@S%: ....... b e .; .................................... .

........................................................................................................................................................
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_1( 1
= tan
1+p

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

.................................... R @GO . e i AT
.................................... Pb‘—O?iSSKPD

(b) Use the iterative formula p, _, ) to determine the value of p correct to 3 decimal

..................................... f5 cg”05§(1~7'7'
AL s, P;’DSéZ«Ol{ ..........................................................................
.................................... p G:O‘Sbol‘q
................................... N2 Yo

(S Gy 1 L STHIET, et R et DV AL
............. i WD'O =®'Sé"‘7’?01

e T T T R R R TR N R R R T T T T R R D R R R D L L EL LR CL LT T YR TR Y TR Y

(¢) Hence find the value of k correct to 2 decimal place,z. [2]
Scdo o (A LORX P ———

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