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1. (15%) % I, = /(lnaz)”dx, n>1

(a) (6%) K I, =?
(b) (6%) I I A I, FRiH -
(c) (3%) M (b)AVIEEFK 1,

Solution:

LI, = /(lnm)”dx, n > 1.
(a) HHDEEDE, Ru =1z, dv = dr (2%), T1EE]

/lnxdx:xlnx—/md(lnx) (1%)
:xlnx—/x-ldx (1%)

T
=zlhnz—az+C (2%)

it o RN B HEAN Ly, A EIRERERAIG0 )
(b) FEADEEDE, Qu= (Inz)", dv = dz (2%), FAFI1EZ]

I = /(ln )" dr = x(lnx)" T — /.ii:d(lnac)”Jrl (1%)

=zlnz— /:1: “(n+1)(Inzx)"- édw (2%)
=z(lnz)"™ — (n+ 1)1, (1%)

Al WNARERTRATRE, W0, L, AR EESERIS A B SRR, FEl40
A2 ¢ (RIS R R AR AR E A & A 8, bt A @ H A — 1l$xil¥n+%il§’]2i%.

(c) MRIBIEEAFAEE

Inz)* — 41,
*— 4 [z(lnz)® — 30

)
)
)* —da(lnz)® + 12 [z(lnz)* — 21|
)
)

Inz

5
5

t —4r(Inx)® + 122(Inx)? — 24(xInz — x + O)
 —dr(Inz)® + 122(Inz)? — 24z Inx + 242 + C

A~ N N /S /N
—_—
=
8

=3
8

s

(i) (b) A&tHEEE, Hl(c)fF07.

(i) FHEEEEER, AIEEIREER, WHIVARE, BRI B BRI E 210,
(iil) AMEH (b)/NEH A F IR EE IS 15
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z+1

2. (12%) (a) (6%) zlz/x2+x+1dxo

Solution:
@ +1
x
/ ?+r+1 du
B x+% 1 dx
- /md“afm (2%)
— %ln (*+z+1)+ %tan_1 (%(z + %)) +C  (4%)
T RSB > 300 C f1—2 » (EAEE!
()

/%, /?\ u=-e" (2%)

1 1 1 1 1
= /<§u_1‘§u+1—@>d“ (2%)

1 1 1
= §ln\u—1\—§ln]u+1]+a+0

1 1
= §ln\ex—1|—§ln\ex+1|+e’“+0 (2%)
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3. (12%) (a) (6%) K /2 2?1 — x2dw °

2

T dt
140

o

. d
@)m%>x3;

Solution:

(a) [6pts]

1
/ 22V1 — 22dx

dm cos 6

sin® @ cos* 0df  [2pts]

r=sin 0

Sln 071 (:0529

6 1—cos 29

cos2 = l+co> 20

SlIl 20— 1—cos46 c0§49

61— 46
1 —cos46 2pts]

1
:8 ~ 3 s1n49’0
T \/_
5 o1 [2pts]

=
T
/%anH
e

(b) [6pts]
d @t
dx 1+t°

Mim )= Fla)} [2pts

_dF(a?)di®  dF(x)

2
dx? dx dx [2pts]

Fundamental Calculus f ($2>

22 — f(x)
2z
1420 140

[2pts]
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4. (12%) (a) (6%) 3K /sec3 0do  (HH1E /secé’dQ AL )

(b) (6%) Kty = 2 +1 o =0 F o =2 23

Solution:

(a)
/36039 df = / (1 + tan?6)sec df

— /secﬁdﬁ—l—/tanQGsec@dﬁ

— /8600 dQ—l—/tcm@ dsect

= /3609 df + tanfsectd — /8603 do

= In|sech + tanb| + tanfsecl — /8603 do

1 1
= /56038 do = §ln|5609 + tand| + §tcm03669 +C

or

/56039d9: /360396088 do
cosf
:/86049d8in9

1 .
/ —(1 —sint0) dsinf

1
——=du

(Let u = sind)

1

(1 points)

(2 points)
(2 points)

(1 points)

——
_
|
IS
no
e

N e e B S B e e e B e
1

du

(1 —u)?(1+wu)?

(2 points)

1
du (2 points)

—In|l —u|+ In|1 + u| +

1 1 1
/(1—u)+(1+u)+(1—u)2+

(1 +u)?
1

14+u 2u
1—u + 1—u
1+ sinf N 2sinb ] L
1 — sinf 1 — sin?0

(1+ sin)?| 1 sind

1 — sin20 2 c0s20)

1+ sind |?
cost)

In

| +c

ln‘

I

=)

1
+ §tan95600 +C

1
In|tanf + secl| + §tan05609 +C

1
(1—u)

_ }+C

(14 u)

(2 points)
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2 2
/ V14 (y)2de = / V1+22dx (2 points)
0 0
tan=12
(Let x = tanh) = / V1 + tan? dtand
tan—10

tan=12
= / sec*6) df (2 points)
¢

an—10
1 1 tan—12
= [éln [tand + sech| + §tan93609

tan—10

1
= §ln|\/g +2[+ V5 (2 points)
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5. (10%) KH 2 =0, 2 =1,y =0,y = Va2 + 1 FriERIES y- Sy

ST,

Met

Solution:

thod I

od I1

1
/ 2revVa?t+1de  (5%)
0

— 2@ (%)

3
- (4\/5——2)77 (2%)
3
V2 1
/1 w<12—<y2—1>>dy+/owdy
(4v3 - 2)r
3
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6. (15%)
(a) (8%) B f(r) =sinw £ 2 =0 BZHEHIXFE ZIHRK » WEHREEHE S 2 §RIH -

(b) (7%) K sin20° ZIFMUE » BEENR 107 KR 7 27 » FUMA 7 = 3.14--. » BTH
FFA L DU Y MR -

Solution:

(a)

f(z) =2 —2°/3! + cos(c)x® /5! , form some ¢

(b)

sin(m/9) = (7/9) — (7/9)/3! + cos(c)(r/9)° /5! ( 3 points )

|R(7/9)| < (7/9)°/120 , where R(7/9) means the remainder term ( 2 points )
compute (7/9)°/120 < (2/5)°/120 < 4/46875 < 1/10000 ( 2 points )
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7. (12%) (a) (6%) zl‘zg}ggox% o
(b) (6%) 3 lim 20+

z—=0 1 —cosx

Solution:
1 1
(D)limy—scor™ = limy_~o exp(—In(z))(3pt) If has some calculation error 2pt
x
1
= limy_>oo exp(—)(LHrule) = 1(3pt)
x

— L =liMmy_~g— =lim, g2 =
1 — cos(x) >0 sin(x) >0 gin(z)

(2) Mm$—>0

T
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-

8. (12%) — NBILERE » BHER/KCEER NEZZEB(ERS 1, 1 2aR)
DL R?

Solution:

Observe that the length must be not larger than f(6) := 1/sinf + 1/ cos#, so it suffices to find
the min. of f. (3pt)

sin® 0 — cos®0

f'(0) = sinf/cos*d — cosf/sin*f = ey p—y f’=0 at 0 = 7/4 (3pt); £'> 0 for

m/4 <0 <mw/2and {'< 0 for 0 < 6 < 7/4 (3pt).
So length < f(7/4) = 2v/2 < () (3pt)
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