1. (10%)

n

KRR : lim £ (fem: BUHHE)

i
vn! 1 ! 1 1 2
In Y = —ln(n—) = —{1n—+1n——|—...+ln2}
n n nt n n n n
Hence
1 1 dr
lim ln— / (Inz)dxr = lim (Inx)dr = lim xlnxl; — / x-—
n—>00 0—>0% Js 6—>071 5 T
. 1 1 . —1Int
= lim zlnz|j—z|; = lim —dlnd—(1—-9)=—1+ lim 6 —dlnd = —1— lim =—1
0—>0% 0—>0F §—>0t t—>oc0 ¢

where ¢t = %. And since €% is continuous

3

. 77,' . Vn! .

lim —— = lim ™ n =Ml =% — ¢
n—>o00 N n—>o0o




2
(10%)
Jy
et~
(2t* +
1)d
t

K
MR : 1i
i Jim, =
x4
i &
xlim , (2t2
: OO - e +1)d
xh—>m <2t2 )et—xz t
: | + i
i 1 .
a:l—>I£lo <2t2 )et_:v2| f4 fO | 4t
th 2 - - (4 x2d
:2-’00 $4 5) ! g t
. - 4552{ et |2 : .
5 | )
xr - |
4 c fo otz
dt)



3. (10%)
KOBHS r =1+ cosd 7 « B EH 2 BBHE

fi:
Fy = (1+cosf)sind .
dy
M)

= cos0 + cosh — sin’ 0
= cos? 6 + cos — (1 — cos® )
=2c0s?0 + cosh — 1

£ (14 cosf)sinf = %g'

f
&

Fibl cosO = 1, —1(F&), 8%l 0 = T, AHREHZE



4. (20%)
W@ OQBMWE y=sine & o 8, £EH 0 < < I EHEMES.
a. Q8 o BieE s B,
b, 3k Q # o S BE.
. * 0 Zﬁfﬁbu

d. 3k Q BHEER 8o + 6y = 25 helds B,

@
sin x)z :zr_z

1-cos2x
4 |, 4

[ my?dx =] 2 zsin xdx =[ 2 z( )dx:ﬂ(g—

(b)
Method1: (#]J7%)

27r.[0E Xsin Xdx = 27 (—X oS X +Sin x)|0% =2r
Method2: (> {1
T2 Y24,
H(E) —ﬂIOX dy =2x

(c)
Method 1 : %[JE'HE“.LE%;‘I\%E

Area = Fsin xdx =1
0
M, :Fxsin xdx =1
0

T ,2
_[2Y g%
My_jo 2dx_8

Method2: #||*'| Pappus theorem
2M A =X Y A

27M A = Y ageX il A

(d)

Pappus theorem

s
8x1+6><8—25‘ 1737

BRI

10 5 20

2”X17—37zx1 17 3 ,



5. (10%)

FO. / ssin'VE
' 1 z(1l—x)

fige:

Fit A

/% sin™!/x J
——dx

(1 —x)

N

d
—sin ' Vo = ——
x

1 1
vl—w‘?\/f

—

2
= / 2sin"'v/z dsin~!\/z
1
s

(sin~! V&)

(D -G



6. (10%)

1
KA / L
2+sinx

fig:
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need to be convergent.

If a > 1,it is divergent as b — 00 ;

If a < 1,it is divergent since In0 — —ocas b — o0;
The value of a must be 1.
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BE y = 2%(secx + C); T C &, Ehs.
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