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AtE
y=0=a(l-cos6)
cosf =1

0=2r
So
OE=x=a(27r—sin27r)

OF =2ar

Max height at 8 =7
y=a(l-cosr)=2a

ﬂ:asin0
do

ﬂ=a—acos€
do

(b)(ii)

& _dv do

dc do  dx
d_y_ asin @ sin &

dx a—acosd 1—cos6

tan30° = L

NG

Or gradient =

-

sind 1
l1-cos® 3

sin9=i(1—cos6’)

B

(c) (ii)

Using the GDC to find the value.
29y

£1(x)=sin(x) (2.0944,0.86603)

x
5 2 \\i

f}(,\'): Jj_ . (l—cos(.\'))

0 =2.0944

«9:2.09x@
T

-

0=120
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2y
£1(x)=sin(x) (120,0.866025)

0.2
20 l 10 270

‘Zf:(x)=%- (1—cos(x)>
0=120

(c)(iii)

BF =y=a(1-cos0)
BF =a(1-cos(2.09))

BF:l.Sazga
2

(c)(iv)

OF = x =a(2.0944—sin(2.0944))
OF =1.23a

BC= their OE — 2 their OF
BC =2ar—-2(1.23a) =3.8232a

BF
tan 30

AF = =2.5981a

o

AD = BC +2AF
AD =3.8232a +2(2.5981a)
20=9.0164a

a=2.22
Can have FT.

& _gsin20

2
LPQ = I \/(4—4cos 6’)2 +(8$in 26’)2d0

2

L,, =26.8163
Ly, =26.8m(3sf)

Part (f) + MP +QN

MP = 4[5 _sin f) —2.2832
2 2

Turn Over



-4 -

Yr6/5/MATAA/HP3/Aug2023

ON = 25—4[377[—sin377[j =2.15044
MPTON =26.8163+2.2832+2.15044
MPTON =31.24994

MPTON =31.2(3sf)
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(a)(1)

u=(I1-x)"= du =n(1-x)""(-1)
dx

dv x"
—=x" =

dx n

[(1 x)" —} j—na )" (=1)dx

[erta=yde= [ x"(1-x)" dx
0 0

(a)(ii)

Replace one of the terms

J.lx"(l —x)"'dx+ jlx”"l (I-x)"dx
0 0
jolx"_l(l—x)"_l(x+ 1— x)dx

L n—
jox 'A=x)"dx= I

(b))

du n—1
u= X = —=nx
dx

dv (1-x)"!

EZ(I—XY’:)V:m

|:x (1 x)n+1:| J' (1 x)n+l dx
D+ | EDmen ™
n+170

J. xn l(l x)n+l dx

(b)(i)

n
n+lJo

%(Lx”_l(l—x}” dx— [ x"(1-x' dx)

=" _1)
"psl2
2n+l_ n

= ]71
n+l " 2(n+1) "

j x"(1=x)"(1-x)dx

e ——
"T22n+1)

Turn Over
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(c)

n=1

LHS=1 = _[le(l—x)dx

| 2
res =121
316

Assume n=K is true
n=k+1

k+1
kA +1]
Ck+l (R
22k +3] 2k +1)!
(k+1)2(k")?

2k +2)(2k +3)(2k +1)!

(kD))
(2k+3)!

Since n=1 is true and n=k+1 is true when n=k is true, hence by

induction the statement is true for positive integers.

(Note: must get at least 5 marks to get the last A1)

(d)

ﬂ—2sin6’cos«9

do
j 2sin* @ cos’ 0dO

_! j (1-cos40)do

:l[ﬁ—lsinmﬂ
4 4 0

I(z 1.
=—| ———sin2x
412 4

z
8




