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1. (10 points)Find the inverse function off. (x€Rx# -5)

x-1
f&® =573

i P&AELEE : % p.0-17 Ex6 (b) FHEE 90%)

Ex 6.
Let f(x) =1_—X.
1+X

(a) Show that f 1san 1-1 function. (b) Find a formula of the inverse of f .

Solution.
. 1- 1-x
(a) Z F(x)=f(x)= ﬁ = ﬁ = (1-%) A+ X%,) = (1—%)1+x,)
=S1HX, =X = XX =1+X =X, =X, X

= 2X, =2X =X =X,
sof Ry 11 e (TRl AR
(b) FIFH Ay (1) ZBAG AR R EHIRES
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2. (10 points)Find the derivative of the function y = Vxext(x? + 1)'°.
P& E : 5% p.3-56 Exercise3  (HHLUE 100%)

2 FEE AR, THIRAER y=Jxe’ @ +)°

Hi 7 B Calculus (Metric Version) 8E by James Stewart HY p.446 #62,
PiEENEEES p.3-56 Exercise 3.

Exercise 3.

Find y' if y=v/xe* (x*+1)".
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1. (20%) Please evaluate each of the following limits if it exists:

(a) (5%) lim tanx-sinx

n-oo XCOSX

®) (5%) lim x~x2 sini-cosx
=00 X

(© (5%) lim x*

o . sin(x?+y?)
(d) (5%) (x.yl)l—l}%o,o) 2(x2+y?)

HP&ELEEE : 8% p.4-21 Exercise6  (FHUE 95%)

Exercise 6.
Calculate lim x* .
x—0"
Ans.
1/x
N - tim xinxtim "X LK oo Loz lim
lim x¥* = lim ™" =g~° —eo U =g 2 —g = =g0=1 . #

x—0" x—0"



2. (20%) Please evaluate each-of the following integrals:
@ (%) J, [, e Ydvdx
() (5%) [, xe~*dx
(c) (5%) [sec?x (14 et@n*)gx
(@) (5%) Jf, tan“l(i) dxdy, where D is the region'boundedby 0 < x*+ y* < 2 and 0 <y <x.

R &ELER
(b)EESE p.6-49 Exercised  (FELLEE 100%)

Exercise 9.

(a) Evaluate j: X"e™ dx for n=0, 1, 2, and 3.

(b) Guess the value of J.: x"e™ dx when n is an arbitrary positive integer.

(c) Prove your guess in part (b) by using mathematical induction.

Ans.

() n:O:J.:x“e*X dx:I:e’X dx = lim (—e )

b—

z = tl)i_r)g(—e’b +1) =0+1=1.

LH

n=1:[ x"e dx=[ xe™ dx=lim(-xe™ —e " —lim(-be® —e®+1)=0-0+1=1.
0 0 b—0 0 bow

n=2:[ x"edx=[ x%* dx=lim(-x%*—2xe* -2
0 0

b
b—0 0

LH

n(u—bze‘b— - o2+ )2 —0- Or &

=i
b—w

n=3: _[: x"e™ dx = .[Ow x‘e™ dx = lim (-x & ~3x & —6xe™ ~6e™) Z

=lim(-b% " —30% " —6be " —6e*+6)=6. #

b—o0

(d) 2 p.12-27 Homework12 #20 (FE{EUE 100%)

20. Evaluate ”arctan(ylx) dA, where Rz{(x, Y)|1SX2+y2£4,O£ysx},
R
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6. (15%) Please evaluate [ e~*" dx. (Hint: consider evaluating W x* dx)")

P &HELEE : 8% p.12-15Ex13  (FHEUE 100%)
Ex13. (G HE )

Show that | "o tgx =T
0 2

Solution.

: Remark
D e RiEmgg [ e dk=2[ e dx=1r.
Q) EHTEIERT 2 HBHV A EM - PV EIR R BRI AT > B A REERB O E

15%) Please find th d f the cycloid havi tric equations: {X”“Si“t

7. (15%) Please find the area under one arc of the cycloid having parametric equations: |, _ ¢ _ cocy

P &MHLIEE - 582 p.8-4 Ex3 (d) FHUE 100%)

Ex 3.
The cycloid is the locus of a point on the rim of

a circle of radius @ rolling along a straight line (see the figure).

(a) Find a parametrization of the cycloid.
(b) Find the tangent to the cycloid at the point P e
where t=x/3.

(c) Find the arc length OO",

(d) Find the area under one arch of the cycloid. O o'

Solution. (2) {X:a(t_s'm) R (b) y—— J’[ x—3% . i} © 8a (d) 37a’
y =a(l-cost)
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d
%. (15%) Show that d—xe" = e”*,
mHRS&ELEE - #E p.3-50 EE(Q) (HE{LLE 100%)
d X X
2) —e*=¢e", ¥xeR.
dx
Proof.
X+h h
In2— In(l+j
1 LinxofimMOEEM=INX G ™ X i X =|im15|n(1+nj
dx h—0 h—0 h h—0 h h—0 X h X
x/h ,
=£Iim(n+£j =—1 e¥n-.
X -0 X X X
yhh
odoo et e -1 [(“h) }_1 N
Q) U3E1]: v =lim n =lime == lim S
d/dx
[(5£2]: & y:eX:>Iny=x:>1ﬂ=1:>Q=y:eX, H
y dx dx
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S. (15%) Show that if the limit exists, then it 1S unique.

R &IEPIREE : %3 p.1-41 Homeworkl.3 #5 (FE{LUE 100%)




Homework 1.3

5. If IXirT;f(x)zL and Ixirl;f(x)zM,provethat L=M.

(B, E—REEBIREAE, AIFEEBRELTE—)

6. (10%) Show that if f'(x) > 0 on-an intcgyal, then f is increasing on that mierval.

sy P&ELEE @ 5% p4-29 ©E (FEEE 100%)

EH, (—fEEBIREEY - BRI
2 f(x) 7 [ab] Fu#siHAE (ab) AEIHY -

(1) & f'(0)>0, vxe(ab) Al f(x) f£ (ab) NEHRIEMY -

@ # f'(0)<0, vxe(ab) - fl f(x) 7€ (ab) PEHIENR -

Proof.
FELTEWE X, % e(ab) BE x<x » Jl f0) 7 [x.%] F#EEHE (X.%) K

A - AR - Ice(ab) st

o f(x)>0

M FO)-T)=1'C)x-x) > 0= 10)>f(x)

L £(X) £ (ab) PumzHIERY -

f'(x)<

@ 1) - 0= FOX-%) < 0= fx)<f(x)

L P00 1E (ab) BRI - u



sy P &HELVEE : 5% p.1-18 EE (B 100%)

FEH,
limSe 1

0—0 0

Proof ’

YIS IE > EE—RIRIEENE - 5 OA=0P =1, 0<9<§. r

.+ AOPQ < Z0OPA < AOTA:%sin gcose < %0< %tan 0

tan @
2 1

siné Iz 1 HuEE sin@ 1 sin 9
= C0SH<——< = C0SO<——<——.
sind cosé 6 cosé
LY 0
. . 1 sing 0 0 ALO)
limcos@ = lim——=1 .. HAPEEHH], ||m > -1, 1
60" 6-0" C0S @ 2]
sin@ sin@ sme sind
107 MR —7%11%@%( »lim == = lim == =1= lim == =1. B
o 050" @ 00 @
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4. (10%) Find the total length of the curve r = 2(1 + cos6).
R&IEPIEE : %3 p.8-23 Exercisel0 (FEEVE 100%)

Exercise 10.
Find the exact length of the polar curve r=2(1+cosé).

Ans.

L= J‘M ( jd@ I \/4(1+cos) +4sin’ 6 d@ = I \/4+8cose+4cos 0 +4sin”* 0dé



=I02”«/8+8cos(9d9=J§jjﬂ/1+cos€d0=¢§ﬁ” ,ZCoszg 4o

4

=16. #

_ \/EJ‘OZ”

d9=4-2j0”cosg d9=8-2sin§

0
COS —
2

0

8. (10%) Evaluate the integral [* e2* d#.

e P&MHLUEE - 5838 p.12-16 Ex14 (a) (FHIAE 99%)

Ex 14.
Evaluate

(a) j:e‘xzzdx (b) I:xze‘xzdx © I:\/;e‘xdx

AN
2

. T T
Solution. (2 (b) v (©) >
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1. (32 pts) Find the following integrals.
(a) jsin4 z cos® zdx
dz
®) ./ 22/z2 —
3z — 9
) / (@ —1)( $+2)2d

(d) / e” cos zdx

b ® &ARWALD M A E Y B34 PA-34 )10
4-3TED SR 2

=secxtau_x—.|-sec3 xdx+fsecm‘x

=secxtanx—1+h:{secx+taﬂx| +c

BR®S I=[secrtnx+ lfsecx + ] < -

w* * E
b 4 Icsc3.xrir=? (E*ﬁ#)
A I=Ic5c3 xdx=jcs-:xc5c:m‘x

BY u=cxex dv=cse® xdx
du=—cscxcotxdx ° v=—cotx

s IT=—csc xootx—jcsc xcot’ xdr=—csc xcotx—j(csc ®esc’ x—1)dx

=—cscxmlx—1—]ﬂ|csc x+ooh1+c

BERG I=—%[c5crcotr+]ﬂ|cscx+ mt1'|]+c =

B 10 |y [ersinbrdc= [e=coshudx=1 (—EINEBE)
nTE

[#F]

cE--E@E M i

e™. o snbx

_

a4+ -blzmax (BELRRRSINGES )

—lcasbx
-]

=l fe‘" siubxrir=—le"‘ ccrsbx+ile"‘ sinbx—ije"‘siubnix
b b b

BIEE (1+i:}fwmmm=—l€'cosbx+iffmm
B b B

B [esinbudr=— L

- "~ beosbx +asinbx)+ ¢
a +




WWNE TEMeZRE 4-35

EEHEES j?‘ﬂ cosbxdx=

3 L 7 ™ (acoshx + beinbx)+ ¢ *
a +b

SE_>MERIIAER(E - EE)
4 u=e™ ¢ dv=sinbydr

du=ae“dx * v=—%mshx
. [ sinba= —ie?‘“ msbx+%.|-e?“ cosbxdx
% I =[e™sinbxdx, I, = [ ™ cosbudx * Al
I, =—%€"'cnsbx+%fz (1)
BT u=e™ * dv=coshxdx
du=ae™dx * ¥ =%sm bx

= e‘"cn:rsb:::cﬁ=%e‘“ mm-%j’gﬂ sin by * Al

1 .. . a
I,=—e"smbx——1 =+(2)
" P!
I = !1 !e”{—bmshx+:15jnhx]+c
(1) - Q)= BRI a "‘1'5' -
I, =————¢&"(acosbx+ bam bx) + ¢
a“+b°

<cE=>EREMEZ R ) ~REFCHEYES
M ™ =coshx+isinbx
Bl msbx=Re{€"""‘} ~ W&
snbr=Im{e" | ~EE
Ie"’&‘m"ch:-[.?["”]'dr: 1 — el o
a+ib
_ a—ib
{a+ib)a—ib)

e (coshx+ s bx) +¢

= ﬂl —e™ (g —ib)cosbx +isdnbx) +¢
a* +b

=] E“[ acosbx + bsm bx

I ~
a +b°

o

L Ea LY I

+i'| pﬂnbx—bcusbl;ﬂ £



2. (17 pts) Use the e — ¢ definition of the limit to prove that lim =4
—)
b7 &APIIAED  HcAE A B Y &3 P1-59 5 4

W8 &R /-39

N 5=8()=12 ' AE s=minfl 12¢} * &7 x-1 —l{qjs
(x+1)

1{@]4 Ll &5 12FfsEa lml.r =a’, aeR - (EEMAE)
2E=
[ ]
(MEE:H 20 8% 50 - FHRE O<h—a<s 85+ F
|I:—ﬂ:|{5
(D [¢* -a’|=|x+a)x-a<s - % >0 Bl a<0 FHTH !

#HEH 0<|x—a<l > —1+a<x<l+a

__E
Ja+l
— —
a—1 a _ a+l "
&=1

H x=a+1 LA EF R |_t:—r::r:|=(2ﬂ+l}|x—ﬂ| < E

= | = 1 £ ] LI PN :— e ]
W s5=8(c)= > BlE s 1:|.1.|.111: Ea+1J Eﬁ|x -t!|-:,_£

* * *
BE 1 -5 B2resmeg Emlx’ +3x7 -3x+5)=6 .

FOBE H 20 8F 520 ERE 0<x-<s7F-F
|x3+312—3x+5—61=:5
AR |:::3+3x: —3:::+5—6|=|x: +4.1'+1||:::—1|-=:£
HEH 0<p-1<1 = 0<x<2
W x=2 fRA LR | +3c —31’+5—6|{13|x—1|{5

H 5= ol:s}— » BBl 5=min

|:|cj +3x" —3x+35- GI-:,.E .

1" 1
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