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Figure 6

Figure 6 shows a sketch of the curve C with parametric equations

i

x = 8sin’s y=2sin2t+ 3sint 0<r< 3

The region R, shown shaded in Figure 6, is bounded by C, the x-axis and the line with
equation x =4

(a) Show that the area of R is given by

J. (8 — 8cos4t + 48sin? tcost)dt

0

where a is a constant to be found.

&)

(b) Hence, using algebraic integration, find the exact area of R.

@

¢
(o) R - Slﬂ%}a’c

x = ¥sin‘t

P .
dot > T SNTX = 2sinx.cos o using the
at = B *1sintcost chain nle uith W = smac

lbSint cost

yx % = (2sin2t + 3sint) % tbsint cost 0]
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Y x i:' = _Z(‘s‘mtcost + costsint) + 33‘mt_ % |b sint cest
- (Gt cost + 33’\{\!:3 = lbsint cost
= (bl sntast® + udsin*tcost)
NGO dx o
R=| Ygg & = bl sinttcost® + usin*tcost dp O
vo Vo

We need 1o find. o woy fo splify this into the equited. form.

cosit = 2costat - | \
= 2(l-smn*28) - ) INZX + cov*x = |
= 1 -2%n*2t -| cos*oL = | -sin"c
= | -12sin*1t

= |- ?_( smi&sml&)

= | -2 (2sinkcost = ZS\n\'cosl:)

A us'mc} IN(2x) = Jsinxcosx

= |- 2 (4sin*tcostt)

= |- 3sin*t cos?t

3 sin*tcos*t = | - cos 4t

N\ bhsinttcos®t = B(1- CoS 4t)
o
R = . 3 - 8cos ut + ugsin*tcost de O
0= 7 ™ |
Finding the new domain :
y
R =1, ydn ydr ¢

dt

—a d
X 88m t D d_t: 16 St wst

2
When X:=0, €simt =0 JHn«hoelt=O

wWhen X =4 sin b 4y — st~ 7

P N
t- SinI‘T_— = (Il/q)
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(&) =
8- 8cosut + a3sintaost ot = k- 9gaat + lbsin’t ©
3t - 9snat + lbsindt | = [3(F)- 15 laxF) ~ ben® (D)
- J0 a

—

= |8(0) -2 (ax0) ¥ bsin®(0) |O

-l

= )+ 4l O
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2. A curve has equation y = f(x), where

7Txe*

f(x) = — x>1ni2
Vet =2

(a) Show that

_ 7e"(e™(2 - x) + Ax + B)

£(x) :
2(e™ - 2)2
where A4 and B are constants to be found.
(3)
(b) Hence show that the x coordinates of the turning points of the curve are solutions of
the equation
2¢ -4
X = EETEES
e +4
(2)
3x
The equation x = 2e3x—4 has two positive roots o and f where f > a
e +
A student uses the iteration formula
. _2e™ 4
g 1
in an attempt to find approximations for a and S
: . . 2 — 4
Diagram 1 shows a plot of part of the curve with equation y = ix 2 and part of the
line with equation y = x ©
Using Diagram 1 on page 42
(c) draw a staircase diagram to show that the iteration formula starting with x, =1 can
be used to find an approximation for f
(1)
Use the iteration formula with x, = 1, to find, to 3 decimal places,
(d) (i) the value of x,
(i1) the value of g
3)

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

(e) show that o =0.432 to 3 decimal places.
(2)
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0 f(x)= _*xe
fngx_f)\\li
C &)
d(ﬂ.g,e*\ ok w=Fx  v=g*
0% 2‘&,:,‘. v -p*
o dx
© ®
dny 4 Ny = F0% e Fae”
ox x
dfr NN 0 e e
dILL’C -L) )= ;—XSQ x( e _2_) Q)
3 W r 3x Sl
= 2e(e7-2)
2
1(7—}-‘ Fxe \ US\ng, quotteak
[o8 oV O\ o
(€ L) ) G
r_%x o 2. %[ 3 3xs A% e
i)z (€ -2) (te +Fxe” ) - f2e (T E (& -7
P, N
~ X -t A S \ p. 1 %«
e -1) |e(e -2)(l+x)--,zzee
f)%x _N &\
~ & Pacmrm%ouk
o x [, % » . 2 2x. 7'_(9_31 2_).1/7.
=10 |(e -7 H—x)-»z—%e
2% L 5 %14 €\\ Fackorta
mouna (e™-2) © _—  (p?*_2) ouk-eX

inihidﬂlmmxm
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Only use the copy of Diagram 1 if you need to redraw your answer to part (c).

VA VA

— 11

|
|
|
O o 1 ﬂ

> >
Diagram 1 copy of Diagram 1
2xXpaniAY
y~ lorockek
x| 2x 32X g3 Ix
~2-22 -2x¢€
P - L 22 -gae” |
(e -2)"'*
collech
:]_ X %’1 ] 2x 1 K]\KQ QEI\I:/D\S'
= € [@ -7:'1@ - Q2 -1
(egl_zy’)(q_
molkpluing fop owd
" bobtor by, 2
- 21 2™ yx-y) T
2(6%1—2>3/L
@
= 72" (e (2-x) -4z -U)
0s requ\red.

Z(e%'x _2)3/1_
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@ tuomag ponts have £(x)=0

5 1 (e*(2-2)-Yz-4) .o €*0 .
A/ R D!, ' — \ ]
L(e,h_z)%,_ \}mu\—lpu\ Y

2x \Z ’l/,.o)x_f) .
€ (2-x) ~Yx-Y =0 me e

22 20® Yy -y =0
x(@ng«L\) =20y O

)

~—J

e'%x+u
C) drowm on d\Q%ram
X
N a2y
Ny
e 4y
: 2
() z,= Ze -4 -1.5017%... ©
63‘*'“

1502 (adp) O

(i) g=1.9635%...

=1.968 (2dp) O
PO, S
e) £ |s o <solbhgnof XL = e -1
0% 44
" o soloron of 22 -4 Cx -

AQ'Y Fa |

2> +Y
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0 define W(x) = Zegi‘q %, s0 h(x):0

po%
C i

L (0.4315) = - 0.6002G%... <O
n (0.4325)= 0.00694% >0 ()

“SWR Quere (s 0 change of S\
- and () s contngons
- x=0.432 (& 3dp) ©
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3. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

A curve has equation

X+ 2xy + 3y° =47

(a) Find Y in terms of x and y
dx

“4)
The point P(-2, 5) lies on the curve.
(b) Find the equation of the normal to the curve at P, giving your answer in the form
ax + by + ¢ =0, where a, b and c are integers to be found.
3

N +21t3+5(5 ,’H
%1°'+th+7/1_(1 " ég%& =0

(29(+ bu) = ~23x* -1y O

dy _ 2xt 74 ®
oz LA +6y

(-2,5)

0\9
o\oc

. 2(-2)*+x2(s) __ 1)
2(-2) +6(5) (3 v

_ 13
mﬂor‘mq_L - T(_'

%-5= llgl (_9“’2) ®
Htﬂ ~-95 = |%x L,
%% -1ly 3120 Q@





