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sinx — xcosx
1

1. (10%) 3K lim

e—0tan~lao —sinx

Solution:

FH & #H4.3(1'Hopital {2H1): .

. sinx —xzcosx . COST —COST + xsinx . sinx +xcosx . (%2) +cosz
lim — - = lim T =lim ————— = lim —3 — =
=0tan™'x —sinz @50 () —cosw w0 gy Fsing o000 ns o+ (1)
1+1

-24+1
o
(1)1 FU HopitaliZ Al 3 — IR 350 » 58 30 » T ARRER KB R4 -
) A R — R 30y » T RIER LER 1D -
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Solution:
dI 1 1 I—I—l
Note.

1. No constant C' or absolute value for In = —2%
2. Other methods: partial grades, 3% or 5%.
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3. (10%) &#HE& /x2 sinz dz.
Solution:
/£2 sinzdr = —/a:zd(cos z) = —[z% cosw — 2/003 2(d2?)] oo, (6 pts)
= —x?cosz + Q/xcosxdac = —a%cosz + Q/x(dsinx)
= —2%cosz + 2[zsinx — /sin TAT] oo, (3 pts)
= —2%cosx + 2wsinz +2cosx + O, C € Revvvvviiveieii, (1 pt)
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4. (10%) KL y = sinx, y = cosz BIMARTE v = 0 B » = 7 Z T RAVEE K/,

Solution:

The area is equal to the following integration.
s
/ |sinz — cos x|dx
0

L T . T ,
Because cosz > sinz if 0 < x < 1 and sinz > cosx if 1 <z < m, the area is equal to

/4 (cosx — sinz)dr + / (sinx — cosx)dx (1)
0 T
Then

™ T ™
/ |sinz — cosz|dr = / (cosx — sinx)dr + / (sinz — cosx)dx
0 0 z

4
s

= (sinz+cosz) |[§ +(—cosz —sinz) [

= (V2-1)+(1+V2)
= 22

Grading evaluation:

1. If you write down the equation (1), you will get 2 points.

2. If one of the two integrations in the equation (1) is right, you will get 4 points, respectively.
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5. (15%) KB f(z) = %:v Moo= 0% o= 1 (B EE

Solution:

flw) =2
1
length | = / V14 2z2dx (7 pts)
0

- /4 V1 + tan? @ sec? §df (if we let 2 = tan 6,0 € (—g, g), then dz = sec? 0df)
0

= /4 sec® 0d0 (3 pts)
0

= /4 secOdtanf
0

= sec@tan0|§ — /4 sec f tan? 0df
0

= sec@tan9|§ — /
0

= sec@tan9|§ - /4 sec” 9d¢9+/4 sec 0df
0

0
™

s 1
l§ — / sec” Odo
0

Jus 1 s
:>l:/45ec39dezé(secetanﬁ—Hn|S€3C9+’5a119|)|61
0
2 1 241

jus

" sec O(sec’ ) — 1)do

= (secftanf + In |sec 6 + tan 6)|)

3

= — T

2
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6. (15%) K o= Y2 1 T x— 0 FrERIESES , S B

1+ 92’
Solution:
y=1
The volume = / 2 dy
y=0
1 2
V2
= 7r/ <?’32) dy (10 points)
0 )
Y
=T
/o T+y22 "
1
du
= 7r/ (3 points)
1+ u)?
o )
T+uf,
i :
=3 (2 points)
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C(10%) 3k y = BRE % T = 0 BB ES y S g

T

Solution:

We have the following simple observations:

t
(i) lim % =1
x—0 €x
. (tanz\’ 22 —sin(2z) s tan z 0
= >0, V 0,-) = 0, =
) () - 2SR o0 we 0.]) " on (0.7)
t 4
(4i) From (i), BT~ hasa unique solution which is x = % clearly.
x T
tanz 4 T
' <Zon (07X
Hence,
/4 4
Area = 27r/ x (— — tanm) dx
0 T x
w/4 4
= 27r/ (—x — tanx) dz
0 T
2 w/4 w/4
= 27— [:cz} + 27r[ln | cos :1:\]
T 0 0
2
= T~ min2 (2)
72 1
= —+21ln— 3
Grade:

e 10 points if you have the right answer like (2) or (3) for example.
e 5 points if you have a mistake(s) with 4+/— in the coefficients.

e 0 points otherwise.

Remark. 4
anzx T
= — 0,—).

T
You don’t have to claim that x = 1 is the unique solution to
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8. YEEf(x) =",
(a) (10%) K f(x) B = =0 BIFRFREHN, LEH—RIE.

(b) (10%) LA(a)sFiE R AR SIS S / * f(2) do, EEZWETE
0

Solution:
a.
We know
e "
€ = Z n!
0
Therefore,
2 0 (—272)”
e = Z n!
0
b.
Lo : !
/ e’ da:%/ (1—2°+ = )dx
0 0 2!
443
960
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