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(i) AP, =0P, as AOP, is an equilateral

triangle.
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=2sin45’
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AP? = OA? + OP? — 2(OA)(OP,) cos AOP,
L(4)* =1% +1° — 2(1)(1) cos 45°

14®2=2—2{%?J

L(4)? =22

o L(4) —4L(4)* +2
=(2-v2)" -4(2-2) +2
=4-4J2+2-8+4J2+2

=0

Thus, the exact value of L(4) satisfies the

equation x*—4x*+2=0.
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R(n)

- (% (OA)(OP,)sin A@Plj

:nf%axnsmlswj

n

AP? = OA? + OP? — 2(OA)(OP,) cos AOP,
L(n)? =1* +2° - 2(1)(1) cosﬂ
n

L(n)* = 22005280
n

L(n) =, /2—2cos@
n
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Ln) _ 1
R(n) ="
2 900 1
S —SeC— < —
n n =
gse ﬂ—iﬂ<0 (A1) for correct inequality
n n
By considering the graph of y—zsec%—iﬁ,
T
n>72.941232.
Thus, the least value of n is 73. Al
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(b)

(©)

f'(x)

=€) 1—x)"+ (€ )(NA-x)""(-D) Al
=e*(1-x)"*[(1-x)+n(-1)]
=e*1-x)""1-x-n) Al

e*>0, (1-x)"'*>0and 1-x-n<0forn>0. R1
S F'(x)<0
Thus, f(x) isdecreasingin 0<x<1for n>0. AG

f(0)=1and f(1)=0. R1
Also, f(x) is decreasingin 0<x<1.

Therefore, the area under the graph of f(x) is
positive, and is smaller than the area of the

square of length 1. R1
Thus, 0<1I(n)<1for n>0. AG
(i) 1(0)
=j:ex(1— x)° dx M1
1
=I e dx
0
=[] Al
el _¢°
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(i) 1)
= j:ex(l— ) dx

Let 6=¢". (M1) for valid approach
d_ezex
dx
S @)
=j1(1—x)-0'(e ) dix
0 dx
x T 1 x d(l—X)
=[(1-xe ]O—J'Oe =l X Al
=[a-xe] - j:e (~1)dx Al
B x 1 L ox
= _(1— x)e Ik +j0e dx
= _(l—x)ex_z +e-1 Al
=(1-De' - (1-0)e) +e-1
=(0-1)+e-1
=e—-2 Al
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iy 1(2)
= j:ex(l—x)zdx

Let 6=¢". (M1) for valid approach
d_ezex

dx

)

_ 2, x Tt L oy d((l_x)z)

_[(1—x) e ]O—joe -de Al
=[a-x7e ] - j:e -2(1— X)(=1)dx Al
_r_v\2 x 1 oy _

—_(1 X)“e _O+2_[Oe (@—x)dx

=[a-x2e ] +210) Al
=[@-x2e] +2(e-2)

=(1-1)%e"' - (1-0)°e®) +2(e—2)
=(0-1)+2e-4
=2e-5 Al
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(d)

(e)

1(n)
=I:ex(1—x)"dx
Let O=¢".

dae

—=e
dx

= (n)
- j (1-x d(e )dx

_ _v\nax | x_d((l_x)n)
=[@ x)e]0 joe = dx

=[a-xe ] - [ e - (-1

I nax Tt 1 x n-1
__(1—x) e _0+nj0e (1—x)""dx

=[@- x)“ex:z +nl(n-1)

=(1-D"e' —(1-0)"e”) +nl(n-1)
=-1+nl(n-1)
Thus, I(n)=nl(n-1)-1 for n>0.

I(n)

=nl(n-1)-1

=n((n-)I(n-2)-1)-1
=n(n-1)I(n-2)—-n-1
=n(n-)(n-2)I(n-3)-)—-n-1
=n(n-)(n-2)I(n-3)—n(n-1)—n-1
=n(n-1)(n-2)---(2)M)1(0)
-n(n-1)(n-2)---(2)
—-—n(n-)(n-2)-n(n-1)—-n-1

|(0)_%_...

—nl
AL ] 1 11

(=31 (n-2)! (n-1! n!

=n! e—1—(1+---+ ! + !

S (n) = n!{e—l—zn:l'}

= I

1

g

1! (n—2)! (n—l)!+n!
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