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\begin{tikzpicture}[scale=1.15, line cap=round, line join=round, >=Stealth, font=\footnotesize]

\draw[->, thick] (-0.05,0) -- (6.5,0) node[below right] {$x$};

\draw[->, thick] (0,-0.05) -- (0,2.4) node[above left] {SyS$};

\draw (0,0) node[below left] {$\mathrm{0}$} coordinate (0);

\draw[densely dashed, black!65] (pi,0) node[below] {$\pi a$} -- (pi,2) -- (0,2) node[above left] {$2a$};

\draw (2*pi ,0) node[below] {$2\pi as$};

\draw[black!75] (pi/2,1) circle (1);

\draw[densely dashed, black!65] (pi/2,0) -- (pi/2,1) -- (0,1);

\draw[line width=0.85pt, color=appleRed] plot[domain=0:{2*pi}, variable=\theta, smooth, samples=240]
({\theta - sin(\theta r)}, {1 - cos(\theta r)});

11 \fill[color=appleRed] ({pi/2 - 1}, 1) circle (1.5pt);

12 \end{tikzpicture}
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1 \begin{tikzpicture}[scale=1.2]

2 \draw[fill=lightgray!40, draw=black] (-2,0) ellipse (1.5cm and 2cm);
3 \node at (-2,2.2) {$A$};

4

5 \draw[fill=lightgray!40, draw=black] (3,0) ellipse (1.5cm and 2cm);
6 \node at (3,2.2) {$BS$};

7

8 \fill (-2,1) circle (2pt); \node[left] at (-2,1) {$1$};

9 \fill (-2,0) circle (2pt); \node[left] at (-2,0) {$25};

10 \fill (-2,-1) circle (2pt); \node[left] at (-2,-1) {$3%};

11

12 \fill (3,1) circle (2pt); \node[right] at (3,1) {%a$};

13 \fill (3,0) circle (2pt); \node[right] at (3,0) {$b$};

14 \fill (3,-1) circle (2pt); \node[right] at (3,-1) {$c$};

15

16 \draw[->, thin] (-2,1) to[bend left=20] (3,1);

17 \draw[->, thin] (-2,0) to[bend left=0] (3,0);

18 \draw[->, thin] (-2,-1) to[bend left=20] (3,1);

19 \end{tikzpicture}
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1 \begin{tikzpicture}[scale=1.4, >=stealth]

2 \tikzset{

3 axes/.style={1line width=1.2pt, draw=appleInk, -{Stealth[length=8pt]}},
4 fun/.style ={very thick, draw=applelInk},

5 boxedge/.style={draw=appleInk!70, line width=0.5pt},

6 boxdivider/.style={draw=appleInk!85, 1line width=0.6pt}

7}

8 \pgfmathsetmacro{\xZero}{pi/6} \pgfmathsetmacro{\x0One}{pi/3}

9 \pgfmathsetmacro{\xTwo}{2xpi/3} \pgfmathsetmacro{\xThree}{pi}

10 \pgfmathsetmacro{\xFour}{11xpi/6}\pgfmathsetmacro{\xFive}{25%pi/12}
11 \coordinate (x0) at (\xZero,0); \coordinate (x1) at (\xOne,0);

12 \coordinate (x2) at (\xTwo,0); \coordinate (x3) at (\xThree,0);

13 \coordinate (x4) at (\xFour,0); \coordinate (x5) at (\xFive,0);

14 \pgfmathsetmacro{\maxA}{sin(\x0One r)+4}

15 \pgfmathsetmacro{\minA}{sin(\xZero r)+4}

16 \pgfmathsetmacro{\maxB}{sin(0.5%pi r)+4}

17 \pgfmathsetmacro{\minB}{sin(\x0One r)+4}

18 \pgfmathsetmacro{\maxC}{sin(\xTwo r)+4}

19 \pgfmathsetmacro{\minC}{sin(\xThree r)+4}

20 \pgfmathsetmacro{\maxD}{sin(\xThree r)+4}

21 \pgfmathsetmacro{\minD}{sin(1.5*pi r)+4}

22 \pgfmathsetmacro{\maxE}{sin(\xFive r)+4}

23 \pgfmathsetmacro{\minE}{sin(\xFour r)+4}

24 \foreach \s/\e/\h in {x0/x1/\minA, x1/x2/\minB, x2/x3/\minC, x3/x4/\minD, x4/x5/\minE}{

25 \fill[lowerfill] (\s) rectangle ($(\e)+(0,\h)$);

26}

27 \foreach \s/\e/\hmin/\hmax in {x0/x1/\minA/\maxA, x1/x2/\minB/\maxB, x2/x3/\minC/\maxC,
28 x3/x4/\minD/\maxD, x4/x5/\minE/\maxE}{
29 \filllupperfill] ($(\s)+(0,\hmin)s$) rectangle ($(\e)+(0,\hmax)$);
30 }

31 \foreach \s/\e/\h in {

32 x0/x1/\minA, x1/x2/\minB, x2/x3/\minC, x3/x4/\minD, x4/x5/\minE,
33 x0/x1/\maxA, x1/x2/\maxB, x2/x3/\maxC, x3/x4/\maxD, x4/x5/\maxE}{
34 \draw[boxedge] (\s) rectangle ($(\e)+(0,\h)s$);

3% 1}

36 \pgfmathsetmacro{\hDivA}{\maxA}

37 \pgfmathsetmacro{\hDivB}{max (\maxA,\maxB)}

38 \pgfmathsetmacro{\hDivC}{max (\maxB,\maxC)}

39 \pgfmathsetmacro{\hDivD}{max (\maxC,\maxD)}

40 \pgfmathsetmacro{\hDivE}{max (\maxD,\maxE)}

41 \pgfmathsetmacro{\hDivF}{\maxE}

42 \foreach \X/\H in {x0/\hDivA, x1/\hDivB, x2/\hDivC, x3/\hDivD, x4/\hDivE, x5/\hDivF}{
43 \draw[boxdivider] (\X) —-- ($(\X)+(0,\H)S$);

44 3}

45 \draw[fun] plot[domain=-0.2:6.9, samples=300, smooth] (\x,{sin(\x r)+4});

46 \node[text=applelnk, inner sep=1.5pt, font=\footnotesize] at (7.25,4.25) {$y=T(x)S$};
47 \draw (x0) node[below, text=appleInk, font=\footnotesize, xshift=-0.lcm] {$a=x_0$};
48 \draw (x1) node[below, text=appleInk, font=\footnotesize] {$x_1$};

49 \draw (x2) node[below, text=appleInk, font=\footnotesize] {$x_25};

50 \draw (x3) node[below, text=appleInk, font=\footnotesize] {$x_3$};

51 \draw (x4) node[below, text=appleInk, font=\footnotesize] {$x_4S$};

52 \draw (x5) node[below, text=appleInk, font=\footnotesize] {$x_5=bs$};

53 \begin{scope}[shift={(6.15,5.2)}, nodes={right, inner sep=3pt, font=\footnotesize, text=appleInk}]

54 \fill[upperfill] (0,0) rectangle (0.44,0.20);

55 \node at (0.50,0.10) {LtAM};

56 \fill[lowerfill] (0,-0.36) rectangle (0.44,-0.16);

57 \node at (0.50,-0.26) {FA#f};

58 \end{scope}

59 \draw[axes] (-0.2,0) -- (7.5,0) node[right, font=\footnotesize, text=appleInk] {$x$};
60 \draw[axes] (0,-0.2) -- (0,5.8) node[above, font=\footnotesize, text=appleInk] {$ys$};

61 \end{tikzpicture}
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1 \begin{proof}
2 $ -\abs{x} \leqq x \leqq \abs{x}$rs$-\abs{y} \leqq y \leqq \abs{y}$oa4%R23r,
3 \ [
4 -(\abs{x}+\abs{y}) \leqq x+y \leqq \abs{x}+\abs{y}.
5 \]
6 $ \abs{x} + \abs{y} \geqq -(x+y)$THH37%®,
7 HHEDEZ\ footnote{$x \in \mathbb{R}$DiExtES\abs{x}$Zs\abs{x}=\max \{x,-x\}S$LEDH3. }H5
8 \ [
9 \abs{x}+\abs{y} \geqq \max \{x+y,-(x+y)\} = \abs{x+y}.
10 \]
11 $S\abs{x}$ICDW\T,
12 \begin{alignx*}
13 & \abs{x}= \abs{x-y +y} \leqq \abs{x-y}+\abs{y}, \\
14 & \therefore ~ \abs{x}-\abs{y} \leqq \abs{x-y}
15 \end{alignx}
16 CHR3M5, $x \geqq y$, $x \leqq y$DLENH3ex2%KT3L,
17 \ [
18 \abs{\abs{x}-\abs{y}} \leqq \abs{x \pm y}
19 \]
20 THdH5, ULDZrzzFfedHd L,
21 \ [
22 \abs{\abs{x}-\abs{y}} \leqq \abs{x \pm y} \leqq \abs{x}+\abs{y}.
23 \1]
24 CNDEEAIAREICETHofe.

25 \end{proof}

HI_I‘

B
A —la| sz Sl &yl sy =y DBLZERT &,

—(lzl+ ly) Sz +y = |z] + Jyl.

z|+ |yl = —(z +y) THHBH, EHEOEE!HS
2| + y| 2 max{z +y, —(z +y)} = |z +yl.

|z] IEDWT,

lz| = |z —y+y| = |z —y|l+yl,
Szl =yl Sl -yl

ERRBDS, 22y, xSy DEETHHBIEZTMKT B &,
|z = [yl = |z £y

THhHah6, UEDZEZzZTzEHDE,
| = [yl = |z £ y| = |z] + |yl.

INHEHINEZETHoe. O

1 ¢ € R O#IHE || % |2| = max{z, —z} EEH 3.

Point
» HESHESE S & \abs ZRHWTEWR U 2.
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1 \usepackage{tcolorbox}
2 \tcbuselibrary{theorems,breakable,skins}
3 \definecolor{applePaper}{HTML}{F5F5F7}
4 \definecolor{appleInk}{HTML}{1D1D1F}
5 \definecolor{appleLine}{HTML}{D1D1D6}
6 \definecolor{appleCard}{HTML}{FFFFFF}
7 \tcbset{ appleMonoBase/.style={enhanced, breakable,
8 colback=appleCard, colframe=appleLine, coltitle=applelnk,
9 fonttitle=\sffamily\bfseries,
10 boxrule=0.5pt, arc=3pt,
11 left=8pt,right=8pt,top=6pt,bottom=6pt,
12 attach boxed title to top left={xshift=8pt,yshift=-3pt},
13 boxed title style={size=small,interior engine=empty},
14 drop shadow={black!6!applePaper} }
15}
XE

Theorem 2.5.1: [3EHS5EDRE
SEH (e (B LT (b)nen DE B ICINEL,

lim a, =a, lim b, =a
n— oo n—oo

THD, BEID, FEDOneNICXHLTa, £b, THDET S,
Z DEEDS ET, EEF (c)nen BEED 1€ N IEHLT
an, § Cn § by,

THBB5IE, (cn)nen FIERL, UTORHIEDILD :

lim ¢, = a.
n— oo

1 Z0¥F% {an} ERTTZZEEHZD, TOXRTIBES {an [ n €N} EMSDLLLDT, TTTRAVRNIEET S,

AR, REICELD, EFED e >0 LT, Ny €N, Ny e NAFEL, EFEDneNICHULT,

nzN = |a—ay| <e,
nz=Ny=|la—b,|<e

ERR%. TZTN =max{Ny,No} EEDHDE, n=2 N DEE,
a—e<an,<c,<b,<a+te

MEDIIE, |a—c,| <eTHDDT,
lim ¢, = a.

n— oo

INDEEAINEZETH o, O

Point
» tcolorbox.sty ZFIWTERBREZ LR U 72
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1 \begin{tikzpicture}[scale =1.8]

2 \draw[->] (-0.2,0) -- (4.3,0) node[below] {$x$};

3 \draw[->] (0,-0.2) -- (0,3.3) node[left] {$y$};

4 \coordinate (0) at (0,0) node [below left ] at (0) {$\mathrm{0}$};
5 \coordinate (A) at (4,0) node [below] at (A) {$\mathrm{A}S$};

6 \coordinate (B) at (0,3) node [above right] at (B) {$\mathrm{B}$};
7 \draw (0)--(A)--(B)--cycle;
8 \pgfmathsetmacro{\xL}{(3*4 + 4x0)/(4+3)}
9 \pgfmathsetmacro{\yL}{(3%0 + 4x3)/(4+3)}

10 \pgfmathsetmacro{\xM}{(4%0 + 5%0)/(5+4)}

11 \pgfmathsetmacro{\yM}{(4*3 + 5%x0)/(5+4)}

12 \pgfmathsetmacro{\xN}{(5%0 + 3%4)/(3+5)}

13 \pgfmathsetmacro{\yN}{(5%0 + 3%0)/(3+5)}

14 \coordinate (L) at (\xL,\yL) node [above right] at (L) {$\mathrm{L}$};

15 \coordinate (M) at (\xM,\yM) node [above left] at (M) {$S\mathrm{M}$};

16 \coordinate (N) at (\xN,\yN) node [above right] at (N) {$\mathrm{N}$};

17

18 \draw[name path= 1line 0,appleRed] (0)--(L);

19 \draw[name path= line A,appleBlue] (A)--(M);

20 \draw[name path= line B,appleOrange] (B)--(N);

21 \path[name intersections={of=1line 0 and line B, by=P}];

22 \fill (P) circle (1lpt) node[above,xshift=1pt,yshift=3pt] {$S\mathrm{P}$};

23 \draw let \pl=($(0)!(P)!(A)-(P)S), \nl={veclen(\x1l,\yl)} in circle [at=(P), radius=\nl];

24

25 \draw pic[draw=appleBlue, angle radius=1.0cm,font=\footnotesize,"$\alphas$"] {angle=M--A--0};
26 \draw pic[draw=appleBlue, angle radius=1.0cm,font=\footnotesize,"$\alphas$"] {angle=B--A--M};
27 \draw pic[draw=appleRed, angle radius=1.0cm,font=\footnotesize,"$\tfrac{\pi}{4}s"] {angle=L--0--B};
28 \draw pic[draw=appleRed, angle radius=1.0cm,font=\footnotesize,"$\tfrac{\pi}{4}s"] {angle=A--0--L};
29 \draw pic[draw=appleOrange, angle radius=1.0cm,font=\footnotesize,"$\betas$"] {angle=0--B--N};
30 \draw pic[draw=appleOrange, angle radius=1.0cm,font=\footnotesize,"$\betas$"] {angle=N--B--A};

31 \end{tikzpicture}
ADDERS L UVE
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1 \tdplotsetmaincoords{60}{120}

2 \begin{tikzpicture}[tdplot_main_coords,scale=1.5]

3 \pgfmathsetmacro{\x}{5 * sin(45) * cos(45)}

4 \pgfmathsetmacro{\y}{5 * sin(45) * sin(45)}

5 \pgfmathsetmacro{\z}{5 * cos(45)}

6

7 \draw[thick,->] (0,0,0) -- (4,0,0) node[anchor=north east]{$x$};

8 \draw[thick,->] (0,0,0) -- (0,4,0) node[anchor=north west]{Sys$};

9 \draw[thick,->] (0,0,0) -- (0,0,4) node[anchor=south]{$z$};

10

11 \draw[fill=black] (\x,\y,\z) circle (2pt) node[right] {$(r, \theta, \varphi)$};
12

13 \draw[dashed,gray] (0,0,0)-- (\x,0,0)--(\x,\y,0)--(0,\y,0)--(0,0,0)};

14 \draw[dashed,gray] (0,0,0)-- (\x,0,0)--(\x,0,\z)--(0,0,\z)--(0,0,0)};

15 \draw[dashed,gray] (0,0,0)--(0,\y,0)--(0,\y,\z)--(0,0,\z)--(0,0,0)};

16 \draw[dashed,gray] (\x,0,\z)-=(\x,\y,\z)--(\x,\y,0);

17 \draw[dashed,gray] (\x,\y,0)--(\x,\y,\z)-=(0,\y,\z);

18

19 \draw[gray] (0,0,0)--(\x,\y,\z);

20 \draw[gray] (0,0,0)--(\x,\y,0);

21

22 \draw (1,0,0) coordinate (A) -- (0,0,0) coordinate (B) -- (0,1,0) coordinate (C);
23 \tdplotdrawarc[draw=gray]{(0,0,0)}{0.5}{0}{45}{anchor=north}{$\varphis$}
24 \tdplotsetthetaplanecoords{45}

25 \tdplotdrawarc[tdplot_rotated_coords,draw=gray]{(0,0,0)}{0.5}{0}{45}{}{}
26 \node at (0.5, 0.5, 1) {$\thetas$};

27 \end{tikzpicture}

e
SREEFE (1,0, ) 105 ERER (2,7, 2) NDEHRIER 7
DLIICED

x = rsinf cos p,
y = rsinfsin @,
z =rcosé.
EXREER (x,y,z) DNOIKEERR (r,0,p) NDOEHIIR
DESIEEB !
r=+\/x2+y2+ 22,
6 = arccos (z/ 2 +y? + 22),

¢ = sgn(y) arccos (x/\/m)

Point
» tikz-3dplot ZFWT, 3RTTCOMBEEZEHE LIz
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| 28 mmE&
V—23—F (&)

1 \tdplotsetmaincoords{70}{0}

2 \begin{tikzpicture}[tdplot_main_coords, scale=0.75]
3 \coordinate (A) at (-3.6,-2.9,-9);

\coordinate (B) at (-5.1,5.8,-9);

\coordinate (C) at (4.1,-1.9,-9);

\coordinate (0) at (0,0,0);

\coordinate (H) at (0.25,0.15,-9);

© 0 N o o b

\draw (A) -- (C) -- (0) -- cycle;

10 \draw (B) -- (0);

11 \draw (B) -- (A) -- (0);

12 \draw [dashed] (B) -- (C);

13 \draw (H) -- (A);

14

15 \fill [opacity=0.35,gray!80] (0) -- (A) -- (H) -- cycle;
16 \draw (0) -- (H);

17 \pic [draw, angle radius=8pt] {right angle = 0--H--A};
18

19 \node[below left] at (A) {S\mathrm{A}$};

20 \node[above left] at (B) {$\mathrm{B}$};

21 \node[below right] at (C) {$\mathrm{C}$};

22  \node[above] at (0) {$\mathrm{0}s$};

23 \node[below right] at (H) {$\mathrm{H}$};

24

25 \draw [dashed](0) .. controls ($(0)!.2!(A)!30pt!320:(B)S) and ($(0)!.8!(A)!30pt!320:(B)S) .. (A)
26 node [midway, above, fill=white, inner sep=2.5pt] {$as$};

27 \draw [dashed](0) .. controls ($(0)!.2!(B)!30pt!190:(A)S$) and ($(0)!.8!(B)!30pt!190:(A)S$) .. (B)
28 node [midway, above, fill=white, inner sep=2.5pt] {$b$};

29 \draw [dashed](0) .. controls ($(0)!.2!(C)!30pt!140:(A)S$) and ($(0)!.8!(C)!30pt!140:(A)S) .. (C)
30 node [midway, above, fill=white, inner sep=2.5pt] {$c$};

31 \end{tikzpicture}

&
i—OA, b—=0B, &=o0C.
LU, it % AOAB DEBAY M LET 3,
ZoExE,

OH = si+ th+ué (s+t+u=1, stucR)

(\r
ot
N
~
St
>
am
I
o
A
St
N
-

NS,

ZORENS Ol DES &SNS, AOAH IC=F

5 OH
AOEBEBETSE, AHORESERDHZ I ENT
=3

Point
» angles 472U EFHEMAAT TikZ TEAZHEL .
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] 20 #mE
Y==K (#FHR -1 OEHRDSEE)

1 \begin{tikzpicture}[ scale=1.0, grow=right, level distance=30mm,

2 sibling distance=45mm, edge from parent/.style={draw, -stealth} ]

3 \node {\textcolor{appleRed}{1[EH : &£}}

4 child[grow=0,edge from parent/.style={draw=appleRed, -stealth}]

5 { node {\textcolor{appleRed}{2[EH : &}}

6 child[grow=0, edge from parent/.style={draw=black, -stealth}]

7 { node {3EIR:&x} }

8 child[grow=-40, edge from parent/.style={draw=appleRed, -stealth}]
9 { node {\textcolor{appleRed}{3[EH :%}} } }

10 child[grow=-60] { node {2[EH : %}
11 child[grow=0] { node {3EE:&X} }
12 child[grow=-40] { node {3EEB:%} } };

13 \end{tikzpicture}

HEAE X
A vz 3EKRIFHEE, REITRIXBZEHLRUERT IER: &Rk ——2@EH kX ——3@AB ' X

H2ERET S, <2 "MEBE: xR 208 % 3EE :
B, LRZEERERDIVD, TOBAEDOHEARED LS I

FERTRT I ENTES. 3EE =
A4 vz 1 ERIFIEEZICKREFRIIENHDIEXRTENZE = )
1 i - " 20 E ——3@EB: %
n§ THD, WirHETE ILEITSOT, HAE \
23 =8
3EE &
BDH2B. FORT TR-F-E) CHILT2DIE1ED
T TH B8, RoHBHEXE 108 £ —— 2@ .k —— 3B : %
1
8
Fle, kEnUATOBREELT, 1y E nbO&IFIE 2B E——3[EHF: X

ECR kBl BRERIE \
n\ (I\" (NP ) (1"
k) \2) \2 “\k)\2 3[EIH &

TH3.

(1) EnCp EBNE, nEOFHAS kEZEIMEHEDEOHERT.

Point
» BERZE#E L ZHIC, trees T4 7T YU EAW:.

12




| 210 #REEYS7
V—ZI—K (#HR)

1 \begin{tabular}{|c||ccccccc|} \hline

2 $x$ & $\cdots$ & $0$ & $\cdots$ & $1/3% & $\cdots$ & $1$ & $\cdots$ \\ \hline
3 $FI(X)$ & $-$ & $0$ & $+$ & $+5 & $+$ & $0$% & $+$ \\ \hline
4 ST (X)$ & $+8 & $+$5 & $+3 & $0% & $-$ & $0$% & $+$ \\ \hline
5 $T(x)$ & \ser & & \ner & & \nel & & \ner \\ \hline
6 \end{tabular}

Y—2Z3d—K (937)

1 \begin{tikzpicture}[scale = 4.0]

2 \draw[->,>=stealth,semithick] (-0.02,0)--(1.02,0)node[above right]{$x$};
3 \draw[->,>=stealth,semithick] (0,-0.02)--(0,1.02)node[right]{sy$};
4 \draw(0,0)node[below right]{0};

5 \draw[domain=-0.02:1.02,samples=100]

6 plot(\x,{(\x) "4 - (8/3)*(\x)"3 + 2% (\x)"2})

7 node[below right]{$y=f(x)S$};

8 \def\xa{0}

9 \def\xb{1/3}

10 \def\xc{1}

11 \pgfmathsetmacro\fxa{(\xa)*4 - (8/3)*(\xa)"3 + 2x(\xa)"2}
12 \pgfmathsetmacro\fxb{(\xb)*4 - (8/3)*(\xb)"3 + 2x(\xb)"2}
13 \pgfmathsetmacro\fxc{(\xc)*4 - (8/3)*(\xc)"3 + 2x(\xc)"2}
14

15 \draw[dashed] (\xa,0)--(\xa,1l);

16 \draw[dashed] (0,{\fxal})--(1,{\fxa});

17 \fill (\xa,{\fxa}) circle[radius=0.3pt] ;

18 \draw[dashed] (\xb,0)--(\xb,1);

19 \draw[dashed] (0,{\fxb})--(1,{\fxb});

20 \fill (\xb,{\fxb}) circle[radius=0.3pt];

21 \node[left] at (0,\fxb) {$f(1/3)S$};

22 \node[below right] at (\xb,0) {$1/3s$};

23 \draw[dashed] (\xc,0)--(\xc,1);

24 \draw[dashed] (0,{\fxc})--(1,{\fxc});

25 \fill (\xc,{\fxc}) circle[radius=0.3pt];

26 \node[left] at (0,\fxc) {$f(1)$};

27 \node[below right] at (\xc,0) {$1$};

28 \end{tikzpicture}

R, ®REJF7
rHhREEEEH EE, f(x) =2 —823/3+22% £HL L, fl(z) =4a(z—1)% f'(z)=4Bz—1)(z—1) TH3
Ho, WRRELOVITEUTOLSICES.

x 0 1/3
flfz) || = 0 4+ + + +
f”(a:) + 4+ + 0 ; + £(1)
T 9 M
flx) || s 13
Point

= \ner, \nel, \sel, \ser [ TikZ ZHAWTERLALYVOTHS.
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| 2.11 1A (U 75—n%a))

Y—2A—Fk
1 \begin{tikzpicture}[scale=0.635]
2 \pgfmathsetmacro{\t}{9/5}
3 \pgfmathsetmacro{\s}{atan(\t/7)}
4 \pgfmathsetmacro{\u}{atan(\t)}
5
6 \draw[->,>=stealth,semithick] (-8,0)--(4,0)node[above] {$xS$};
7 \draw[->,>=stealth,semithick] (0,-4.5)--(0,4.5)node[right]{Sys$};
8 \draw(0,0)node[below left]{0};
9
10 \node at (-8,0) [below left] {$-a(l+e)$};
11 \node at (2,0) [below right] {$a(1-e)S$};
12
13 \draw [black] (-3,0) circle [x radius=5cm, y radius=3cm];
14
15 \fill (-6,0) circle (2pt) node at (-6,0) [below right] {$-2ae$};
16 \fill (-3,0) circle (2pt) node at (-3,0) [below right] {$-ae$};
17
18 \coordinate (A) at (1, \t) node at (A) [above right] {$(x,y)$};
19 \fill (A) circle (2pt) ;
20 \draw (0,0)--(A)--(-6,0)--cycle;
21
22 \draw[dashed] (-6,0) to [out=30+\s,in=150+\s] (1,\t);
23 \node at (-5/2,{(3+\t)/2}) {$r'$};
24
25 \draw[dashed] (0,0) to [out=-30+\u,in=-150+\u] (1,\t);

26 \node at (1,{(-2/3+\t)/2}) {$r$};
27 \end{tikzpicture}

&
AR Yy
a(l—e?)

r =

1+ ecosf

TRENBEAZWMELC. ERIZ O & (—2ae,0) T

53,
2T e HBOEEEL, —a(l+e) caee o mae 0 o(1—e)

a2 — b2
—
THB. 12U, a BBEAORMO¥DORS, bId%E
HOFDDREZRY.

ZDEM%Z -y BBIFRTRIT &, TOABRRIEIRDLSICKS

e =

(z +ae)®  y?
T2 ¢
ZOEMIF "7 —0F OFBICAVWSNS, Z0HE, BER O RBKEZRL, XERBBHORAZEH &&RE
5.
DFD, BREFKGZERE UEMREEZ LT 5.

=1

Point

» B EDORDERZE% \pgfmathsetmacro ZFAWTERE L /2.
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| 212 @sEE

Y—ZA1—RK
1 \begin{tikzpicture}[x=1.75cm,y=1.75cm,>={Latex[length=2mm]},
2 axis/.style ={-Latex,very thick,draw=appleGrayDark},scale=1.2
3 ]
4
5 \def\angle{-30}
6 \pgfmathsetmacro{\k}{abs(sin(\angle))}
7
8 \def\xa{1.3} \def\ra{1.3}
9 \def\xx{3.0} \def\rx{1.0}
10 \def\xb{5.5} \def\rb{1.7}
11
12 \pgfmathsetmacro{\hra}{\k*\ra}
13 \pgfmathsetmacro{\hrx}{\k*\rx}
14 \pgfmathsetmacro{\hrb}{\k*\rb}
15
16 \coordinate (A) at (\xa,\ra);
17 \coordinate (X) at (\xx,\rx);
18 \coordinate (B) at (\xb,\rb);
19
20 \shade[top color=appleGraylLight!85,
21 bottom color=appleGrayDark!35,
22 shading angle=-90]
23 (\xa,0) --
24 plot[smooth,tension=.8] coordinates {(A)(X)(B)} --
25 (\xb,0) --
26 plot[smooth,tension=.8] coordinates {(\xb,-\rb) (\xx,-\rx)(\xa,-\ra)} --
27 cycle;
28
29 \foreach \X/\R/\HR in {\xa/\ra/\hra,\xx/\rx/\hrx,\xb/\rb/\hrb}{
30 \shade[top color=appleGraylLight!85,
31 bottom color=appleGrayDark!35,
32 shading angle=-90]
33 (\X,0) ellipse ({\HR} and {\R});
34 }
35
36 \draw[black,thick] plot[smooth,tension=.8] coordinates {(A)(X)(B)};
37 \draw[black,thick] plot[smooth,tension=.8] coordinates {(\xa,-\ra) (\xx,-\rx) (\xb,-\rb)};
38
39 \draw[black,thick] (\xa,0) ellipse ({\hra} and {\ra});
40 \draw[black,thick] (\xb,0) ellipse ({\hrb} and {\rb});
41 \draw[black,dotted,thick] (\xx,0) ellipse ({\hrx} and {\rx});
42
43 \draw[appleBlue,thick,-Latex]
44 ([shift={(0,-0.3)}]1\xb+1.05,0) arc(-90:210:0.12 and 0.3);
45
46 \draw[axis] (-0.7,0) -- (\xb+1.5,0) node[below,font=\large] {$x$};
47 \draw[axis] (0,-2.3) -- (0, 2.3) node[left,font=\large] {Sy$};
48 \draw[axis] (120:1.3) -- (0,0) -- ++(-60:2.2) node[below right,font=\large] {$z$};
49
50 \foreach \X/\R 1in {\xa/\ra,\xx/\rx,\xb/\rb}{
51 \draw[dotted] (\X,0) -- (\X,\R);
52 }
53
54 \node[below left=2pt,font=\large] at (0,0) {S\mathrm{0}s$};
55 \node[below, font=\large] at (\xa,0) {$as};
56 \node[below, font=\large] at (\xx,0) {$xS$};
57 \node[below, font=\large] at (\xb,0) {$bs};
58 \node[above=4pt, font=\large] at (\xx,\rx) {Sy = f(x)$};

59 \end{tikzpicture}
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XA [a,b] ICEWTERRER f(z) 20 2EZS.
COEE, Ry =f(z) £ BOBDIC I EHEIETTEBEER AL ROLSCRIND

A={(z,y,2) eR¥|aL 2 <b, y* + 22 < f(2)?}

ZOIEOERE V 1, o BICEERIE LR f(z) OF) OEH rf(x)? ZXKH [0,b] THHTZIETROENS.

V:ﬂ/bf(x)zdx.

ZORNTRT 2BERAR, V IE ADNDEATHZBECEESNRNE VNS ETHS, DED, o+ BICEER
FEIC & 2UEEDEIC 1f(2)? £BBEROLADERER, ZOBRICHNDEST V IZEL W
ZOBER, TR0 THhY7UTUORE, ko> TRIEENS,

Theorem 2.12.1: hJ7UITYDRE
ZRR WD 2 DDIIK A, B%A2#Z23%. YH z=c lc&>TYDEShBZEZZhEN

Ac={(y.2) €R? | (c,y,2) € A}, B.={(y,2) €R?| (c,y,2) € B}
EEETD. COFRHFDHET, INTOD ¢ LWL THEBNZELW, TS5
area(A.) = area(B.)
D DIZDRSIE, 2 DDIMEDOEEL EFLL !

vol(A) = vol(B).

Point
» \shade ZFAWT, DI ST—y a3 VvEaERKR L.
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| 2.13 MEfichiEd 3%

Y—2A—Fk
1 \tdplotsetmaincoords{803}{65}
2 \begin{tikzpicture}[tdplot_main_coords, scale=0.74]
3 \def\R{4}
4 \def\L{10}
5 \pgfmathsetmacro{\angleOutlineLeft}{\tdplotmainphi + 180}
6 \pgfmathsetmacro{\angleOutlineRight}{\tdplotmainphi}
7 \pgfmathsetmacro{\H}{sqrt(\L*\L - \R*\R)}
8 \pgfmathsetmacro{\rSphereOne}{(\H * \R) / (\L + \R)}
9 \pgfmathsetmacro{\zSphereOne}{\rSphereOne}
10 \coordinate (C_sphere_one) at (0,0,\zSphereOne);
11 \pgfmathsetmacro{\rSphereTwo}{12*sqrt(21)/49}
12 \pgfmathsetmacro{\zSphereTwo}{\zSphereOne + (\rSphereOne + \rSphereTwo)}
13 \coordinate (C_sphere_two) at (0,0,\zSphereTwo);
14 \coordinate (Apex) at (0,0,\H);
15 \coordinate (0) at (0,0,0);
16 \coordinate (P_left) at ({\R*cos(\angleOutlineLeft)}, {\R*sin(\angleOutlineLeft)}, 0);
17 \coordinate (P_right) at ({\R*cos(\angleOutlineRight)}, {\R*sin(\angleOutlineRight)}, 0);
18
19 \shade[inner color=darkgray2!20, outer color=darkgray2, opacity=0.6]
20 (P_right) -- (Apex) -- (P_left) arc (\angleOutlineLeft:{\angleOutlineRight+360}:\R) -- cycle;
21 \shade[ball color=darkgray2, opacity=0.9] (C_sphere_two) circle (\rSphereTwo cm);
22 \shade[ball color=darkgray2, opacity=0.9] (C_sphere_one) circle (\rSphereOne cm);
23 \draw[dashed, thin, gray] (C_sphere_one) -- (0);
24 \draw[dashed, thin, gray] (C_sphere_two) -- (C_sphere_one);
25 \draw[thick, black] (P_left) arc (\angleOutlineLeft:{\angleOutlineRight+360}:\R);
26 \draw[thick, black] (P_right) -- (Apex) -- (P_left);
27 \draw[thick, black, densely dashed] (P_right) arc (\angleOutlineRight:\angleOutlineLeft:\R);
28 \fill [black] (C_sphere_one) circle (1.5pt);
29 \fill [black] (C_sphere_two) circle (1.5pt);
30 \fill [black] (0) circle (1.5pt);
31 \draw [-stealth, semithick] (-5,0,0) -- (5,0,0) node [below left, font=\large] {$x$};
32 \draw [-stealth, semithick] (0,-5,0) -- (0,5,0) node [below right, font=\large] {Sy$};
33 \draw [-stealth, semithick] (0,0,-1) -- (0,0,\H+1) node [above, font=\large] {$z$};

34 \end{tikzpicture}
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A#EOEEZ h &95E, ZFADOTFEICELD
h=+12—-r2

MTEDOROF¥EZ r, £T B E
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Point
= tikz-3dplot ZFAWT, 3 RITOMKENET BEk%ZHE U7z,
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| 214 =mEBOMmEEE
Y—23—F

1 \begin{tikzpicture}[scale=1.4,>={Round Cap[]}, angle radius=5mm,font=\footnotesize,
2 thick, help lines/.style={draw=gray!50, thin, dashed}]

3 \def\alphaDeg{25}

4 \def\betaDeg{35}

5 \coordinate (0) at (0,0);

6 \coordinate (M) at ({6xcos(\alphaDeg)*cos(\betaDeg)}, {6*sin(\alphaDeg)*cos(\betaDeg)});
7 \coordinate (N) at ({6xcos(\alphaDeg+\betaDeg)}, {6*sin(\alphaDeg+\betaDeg)});

8 \coordinate (A) at (0, {6xsin(\alphaDeg+\betaDeg)});

9 \coordinate (B) at (M |- A);

10 \coordinate (C) at (M |- 0);

11 \draw[help lines] (0) rectangle (B);

12 \draw[help lines] (0) -- (M) -- (N) -- cycle;

13 \draw[color=applePurpleDark] (0) -- (A) node[midway, left=2pt, text=applePurpleDark] {$\sin(\alpha+\beta)s$};
14 \draw[color=appleBlue] (A) -= (N) node[midway, above=2pt, text=appleBlue] {$\cos(\alpha+\beta)$};
15 \draw[color=appleOrange] (M) -- (C) node[midway, right=2pt, text=appleOrange] {$\sin\alpha\cos\beta$};

16 \draw[color=appleOrange] (B) -- (M) node[midway, right=2pt, text=appleOrange] {$\cos\alpha\sin\beta$};

17 \draw[color=appleOrange] (0) -- (C) node[midway, below=2pt, text=appleOrange] {$\cos\alpha\cos\beta$};

18 \draw[color=appleOrange] (N) -- (B) node[midway, above=2pt, text=appleOrange] {$\sin\alpha\sin\beta$};

19 \draw[color=appleRed] (0) -- (N) node[midway, above, sloped] {$1$};

20 \draw[color=appleBlue600] (0) -- (M) node[midway, above, sloped, text=appleBlue600] {S$\cos\betas$};

21 \draw[color=appleBlue600] (M) -- (N) node[midway, below right, sloped, text=appleBlue600] {S$\sin\betas$};

22 \pic[draw=appleIndigo, text=appleIndigo, angle eccentricity=1.6, "$\alphas"] {angle=C--0--M};
23 \pic[draw=appleBlue600, text=appleBlue600, angle eccentricity=1.6, "$\betas$"] {angle=M--0--N};
24 \pic[draw=appleIndigo, text=appleIndigo, angle eccentricity=1.6, "$\alphas"] {angle=B--M--N};
25 \pic[draw=appleInkGray, angle radius=3mm, angle eccentricity=1.6] {right angle = 0--M--N};

26 \pic[draw=appleIndigo, text=appleIndigo, fill=appleIndigo!10,

27 angle eccentricity=1.6,"$\tfrac{\pi}{2} - \alphas$"] {angle=0--M--C};

28 \node[below left] at (0) {$\mathrm{0}s$};

29 \node[above right] at (M) {$\mathrm{M}$};

30 \node[above] at (N) {$\mathrm{N}$};

31 \node[below right] at (C){$\mathrm{C}$};

32  \node[above left] at (A) {$\mathrm{A}S$};

33  \node[above right] at (B) {$\mathrm{B}$};

34 \end{tikzpicture}

FEA & B
Ect D, IE%E ° %gﬁwﬂﬂ;fﬁigci:ﬁz@& > ‘C?_%é A cos(a + B) N sin aesin 8 B
ns:
sin(a + 3) = sina.cos B + cos asin 3,
cos(a + ) = cos accos B — sin asin 3.
cos o sin f3
ZZT, ak BREBODAETSHS. %
ZDZEDS, EEDOIMEERREIROLSICEKRS
. sin(a + 3) ~ «
ns: M
_ tana+tanf
tan(ar+ ) = 1 —tanatan’ . 27 ¢
o sin « cos B
B
(0%
0 cos a cos B C
Point
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15 —E4, OoEH

Ad—K
\begin{tikzpicture}[scale=1.2]
\begin{axis}[
axis lines=middle,
xmin=-0.7, xmax=2.3,
ymin=-0.7, ymax=2.3,
xlabel={$x$},
ylabel={$ys$},
xtick={-0.21, 0.223, 1.377, 1.8},
ytick=\empty,

xticklabels={$a$, $\xi_1$, $\xi_2%, $b$},
xlabel style={anchor=north east, font=\footnotesize},
ylabel style={anchor=north east, font=\footnotesize},
tick label style={font=\footnotesize},
every x tick label/.style={anchor=north, font=\footnotesize},
samples=200,
domain=-0.5:2.1,
width=12cm,
height=10cm,
legend pos=outer north east,
legend cell align={left}
]
\addplot [blue, thick] {(x-0.8)23 + 0.8} node[right, pos=0.8, font=\footnotesize] {$y=f(x)S$};
\coordinate (A) at (axis cs:-0.2,-0.2);
\coordinate (B) at (axis cs:1.8,1.8);
\addplot [appleOrange, thick, domain=-0.2:1.8] {x};
\pgfmathsetmacro{\xone}{0.8 - 1/sqrt(3)}
\pgfmathsetmacro{\yone}{(\xone - 0.8)"3 + 0.8}
\coordinate (Cl) at (axis cs:\xone, \yone);
\addplot [appleRed, dashed, domain=-0.4:1.0] { (x - \xone) + \yone };
\pgfmathsetmacro{\xtwo}{0.8 + 1/sqrt(3)}
\pgfmathsetmacro{\ytwo}{(\xtwo - 0.8)"3 + 0.8}
\coordinate (C2) at (axis cs:\xtwo, \ytwo);
\addplot [appleRed, dashed, domain=0.7:2.1] { (x - \xtwo) + \ytwo };
\node[circle, fill=blue, inner sep=1.5pt] at (A) {};
\node[circle, fill=blue, inner sep=1.5pt] at (B) {};
\node[circle, fill=appleRed, dinner sep=1.5pt] at (Cl) {};
\node[circle, fill=appleRed, 1inner sep=1.5pt] at (C2) {};
\node[below left, font=\footnotesize, xshift=-0.6ex, yshift=0.35ex] at (A) {$S\mathrm{A}(a,f(a))$};
\node[above left,font=\footnotesize] at (B) {$\mathrm{B}(b,f(b))s$};
\node[appleOrange, rotate=40, above] at (axis cs:{\xtwo-0.2},{\xtwo-0.2}) {\footnotesize EIR (X $1$)};
\node [below right,font=\footnotesize] at (axis cs:0,0) {$\mathrm{0}$};
\draw[dashed, gray] (axis cs:\xone, 0) -- (Cl);
\draw[dashed, gray] (axis cs:\xtwo, 0) -- (C2);
\end{axis}
\end{tikzpicture}
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B(b, f(b) [y = f(x)

A(a, f(a))

ZITIE "THIEOERE, ZAVWTHZEICKITS -8 OBREZLENS. £, FHEOEENEDLSBEHD
HMERL LS.

Theorem 2.15.1: FEHEDEE
EHEEH T [ HBIXME [0,b) TERTHD, X (a,b) THOTETH BT,

10 10) _

EBITEE c A B (a,b) ORICHEET S

T fAERY NUEBRKET 2L, —RICFEOTRIEHIILRNT &ISERT .

ZOFBROIEELLEBELTHES
SEHUEEH [ AR [a,b] TEHETH D, XM (0,b) THATRETH 35

f(b) — f(a)
b—a

ERBITEY o B BIRM (a,0) OFICLEVEDEET 3.

= f'(c)

ZZTE Tee (a,b) MEET B EWSERE Tc€ (a,b) BN L OEDEET S EVWSKDBVERICEB L,

COERIIBTHZ. eZE, BE f(o)= (v —4/5) +4/52EZ 5L, fIFBXE [-1/5,9/5 Tl XA
(=1/5,9/5) THATEETH 2D, MOLSIC, £EEHLT ce (-1/5,9/5) 12 DBEET 3.

ZDESBFNS, —BUENMRBICERVWTEEREREF DI N DL S,

N2 O%BE TR, HEORE - BHRELZEL, RUIOTUEERHEBGKT ZEBNEETH .

Point
» \addplot ZAHWT, BEHDY S 7 L EIR%=HE U 1z
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|3 u=
131 @hevovy 9

Y—27—K (H)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54

\tikzset{

rail/.style =
thickRail/.style =
dash line/.style =
dim line/.style =

spring/.style =

block/.style =

}

\coordinate
\coordinate
\coordinate
\coordinate
\coordinate

\coordinate
\coordinate

\coordinate

\coordinate
\coordinate

\coordinate
\coordinate

\coordinate

\coordinate
\coordinate

\coordinate

\draw[dash line] (RailJoint)
\draw[dash line] (RailCurve)

(RailLeft)
(RailJoint)
(RailCurve)
(RailEnd)
(AuxLeft)

(Hbase)
(Htop)

(SpringLeft)

(BlockLL)
(BlockUR)

(BL)
(BU)
(BO)

(Xbase)
(Xtop)

(ZeroBase)

\begin{tikzpicture}[scale=1.1,1line join=round]

{line width=5pt, draw=darkgray!80, line cap=butt, line join=round},
{draw=darkgray!80, line width=8pt, line cap=butt, line join=round},

{line width=1.5pt, draw=darkgray!60, densely dashed, line cap=butt},

{line width=1pt, arrows={-Stealth}, draw=gray, shorten <=1.5pt, shorten >=1.5pt},
{draw=darkgray, line width=1.6pt, line cap=round,

decorate, decoration={coil, amplitude=6pt, pre length=0.2cm, post length=0.2cm}},
{draw=black!80, top color=darkgray!90, bottom color=darkgray!60,

blur shadow={shadow xshift=2pt,shadow yshift=-2pt,shadow blur steps=6}}

at
at
at
at
at

.7,-1.6);
.0,-1.6);
.2, 2.5);
.7, 3.4);
.7, 0.0);

~ A~ ~ ~ ~
g o0 o u

at
at

.0,-1.6);
.0, 2.5);
at .57,-1.3);

.0,-1.53);
.2,-1.10);

at
at
at

($(BlockLL)+(0.465,0)3);
($(BlockUR) +(0.465,0)3$) ;
($(BL)!0.5!(BU)S);

at
at

(0,-1.10);
(0, 0.30);
at (-1.8,0.45);

-- (7.4,-1.6);
-- (7.4, 2.5);

\draw[dim line] (Hbase) -- (Htop) node[midway,right] {$h$};

\draw[rail] (RailLeft) -- (RailJoint) to[out=0,in=-120] (RailCurve) -- (RailEnd);
\draw[thickRail] ($(RailLeft)+(0,-0.08)$) —-- (AuxLeft);

\draw[spring] (SpringLeft) -- ($(BL|-SpringLeft)$);

\draw[block] (BL) rectangle (BU)
node[above right,font=\small\bfseries] {$\mathrm{T}$};

\draw[dash line] ($(BC|-Xbase)$) -- ($(BC|-Xtop)$);
\node[above] at ($(BC|-ZeroBase)$) {$x$};

\draw[dash line] ($(-1.8,-1.6)+(0,0.1)$) —- (-1.8,0.30);
\node[above,align=center] at (ZeroBase) {(B#AR)\\$0$};

\node[above right] at ($(RailCurve)+(0.25,0.1)$) {$\mathrm{S}s$};
55 \end{tikzpicture}
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s \tikzset ZFAWT, RAYA1ILEEHEUL.
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|32 ®ELO-7 (1%
Y—Z—K (E)

1 \begin{tikzpicture}[scale=1.3,line cap=round, line join=round]

2 \tikzset{

3 thickline/.style ={line width=0.15cm, color=darkgray!70},

4 ropeline/.style ={line width=0.1cm, color=darkgray,line cap=butt},

5 outercircle/.style ={line width=0.05cm, color=black},

6 partfill/.style = {left color=darkgray!80, right color=darkgray!70, middle color=lightgray},
7 box/.style = {very thick, rounded corners=1.5pt},

8 }

9 \coordinate (TopLeft) at (-5.1, 4.3);

10 \coordinate (TopRight) at ( 3.1, 4.3);

11 \coordinate (ClipLowerLeft) at (-5.1, 4.3);
12 \coordinate (ClipUpperRight) at ( 3.1, 4.8);
13 \draw [thickline] (TopLeft) -- (TopRight);
14 \begin{scope}

15 \clip (ClipLowerLeft) rectangle (ClipUpperRight);
16 \foreach \i in {0,...,33} {

17 \draw [darkgray!70, semithick]

18 ({-5.2 + 0.25%x\i}, 4.3)

19 -~ ({-4.7 + 0.25%\1i}, 4.8);

20 }

21 \end{scope}

22 \draw [very thick] (-2.6, 0.5) rectangle (-2.1, -2.7);

23 \fill [left color=darkgray!80, right color=darkgray!70]

24 (-2.6, 0.5) rectangle (-2.1, -2.7);

25 \draw[very thick, shorten <=0.075cm, shorten >=0.075cm, line cap=butt]
26 (0.15,2.4) rectangle (0.55,4.23);

27 \fill [left color=darkgray!80, right color=darkgray!70]

28 (0.15,2.4) rectangle (0.55,4.23);

29 \begin{scope}

30 \pgfmathsetmacro{\R}{1.35}

31 \draw [outercircle] (-2.35, -1.1) circle (\R);

32 \fill [left color=darkgray!80, right color=darkgray!60, middle color=1lightgray]
33 (-2.35, -1.1) circle (\R);

34 \draw [very thick, white] (-2.35, -1.1) circle (.3 x \R);

35 \draw [ultra thick, white] (-2.35, -1.1) circle (.7 x \R);

36 \shade [ball color=white] (-2.35, -1.1) circle (.2);

37 \draw [darkgray, line width=0.1cm] (-2.35, -1.1) ++(0:\R) arc (0:-180:\R);

38 \draw [ropeline] (-3.7, -1.1) -- (-3.7,4.25);

39 \draw [outercircle] (0.35, 2.4) circle (\R);

40 \end{scope}
41 \begin{scope}

42 \pgfmathsetmacro{\R}{1.35}

43 \draw [outercircle] (0.35, 2.4) circle (\R);

44 \fill [left color=darkgray!80, right color=darkgray!60, middle color=1lightgray]
45 (0.35, 2.4) circle (\R);

46 \draw [thick, white] (0.35, 2.4) circle (.3 * \R);

47 \draw [ultra thick, white] (0.35, 2.4) circle (.7 * \R);

48 \shade [ball color=white] (0.35, 2.4) circle (.2);

49 \draw [darkgray, line width=0.1cm] (0.35, 2.4) ++(180:\R) arc (180:0:\R);
50 \draw [ropeline] (-1.0, -1.1) -- (-1.0, 2.4);

51 \end{scope}

52 \draw [ultra thick] (-2.35, -2.7) -- (-2.35, -3.7);

53 \draw [box] (-2.9, -3.7) rectangle (-1.8, -5.3);

54 \fill [partfill] (-2.9, -3.7) rectangle (-1.8, -5.3);
55 \node [left] at (-2.9, -4.5) {S\mathrm{B}$};

56 \draw [ropeline] (1.7,2.4) -- (1.7,-3.7);

57 \draw [box] (1.2, -3.7) rectangle (2.3, -5.3);

58 \fill [partfill] (1.2, -3.7) rectangle (2.3, -5.3);
59 \node [left] at (1.2, -4.5) {$S\mathrm{A}S$};

60 \end{tikzpicture}
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StEA & B

MEA EPDEBIBHD, TNZTNDEEZ my, mp £EF 5. L, mp lEmy ITERTHAREVWET 2. KL,
MEA EPEBRBENETN LRSI TEREHZITS>60EL, ROBELfHiE BEOESE L ERIIERTS.

RHDMUBZRREL, SHETHAEZEDARET S, ENMEREZ g DEA DUEZ vy, YVEB DWUEZ v &
I2&, BMFOEHAERAERADLSICREIND !

d?za
A’z
my—y = mag + (=T) + (=T).
RORIN—FRIEDSE, REXHEE
2 2
TA + 2z = const ", %4—2% =0.

COEFHHERNEREBEGZAVNT, YA BSIOYEB OIMEE, 5 TICHYEZRBIROERAT Z2KH5 &,

A’z ~ 2(mp —2my) d?xp _mp — 2map ~ 3mamg
A2 mp+4ma AT mp + 4mAg’ mp + 4mAg'
Point

» \foreach ZEHWT, IL—FB%E{T-o7z.
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| 33 7vooiERIEBiRE (%)
V—23—F (H)

1 \begin{tikzpicture}[scale=0.8, xscale=1, yscale=1, every node/.style={font=\small},

2 line cap=round, line join=round]

3 \shade[top color=darkgray!20, bottom color=darkgray!40]

4 (3.03,-1.24) —- (3.48,-1.24) -- (3.48,-8.63) -- (15.13,-8.63) -- (15.13,-9.08) -- (3.03,-9.08) -- cycle;
5 \draw[draw=black!60, line width=0.6pt] (3.03,-1.24) -- (3.48,-1.24) —- (3.48,-8.63) -- (15.13,-8.63)

6 —— (15.13,-9.08) -- (3.03,-9.08) -- cycle;

7 \draw[->,>=stealth,semithick] (6.96,-6.05) -- (10.29,-6.05) node [above right] {$x$};

8

9 \draw (7.72,-5.90) -- (7.72,-6.21);

10 \draw [dashed, black!60] (9.38,-5.15) -- (9.38,-6.96) node at (9.38,-4.69) {$x$};

11 \node[anchor=center] at (7.72,-4.69) {$0$};
12 \node[anchor=center] at (7.72,-4.69) [yshift=\baselineskip] {(B#AR)};

13

14 \draw[line width=2.5pt, draw=black!860] (3.48, -7.22) -- (3.48, -8.52);

15 \draw[line width=1.6pt, draw=black!80] (3.48, -7.87) -- (4.54, -7.87)

16 [decorate, decoration={coil, amplitude=5.5pt, segment length=9pt}, draw=black!65] -- (7.42, -7.87)
17 [draw=black!80] -- (8.47, -7.87);

18 \shade[ball color=darkgray!65] (9.38,-7.72) circle [radius=0.91];
19 \draw[draw=black!70, line width=0.9pt] (9.38,-7.72) circle [radius=0.91];
20 \end{tikzpicture}

FEA & B
BERAZUDKFHICEE m OIREIFREH L DIEh
ZEL. 7vIOFEAICELD, EEBFAEKXIFIROLS
IC73% !

(BAE)

2
dx = —kzx. 0

mZ
dt2

TNniE 2 BERMAsATERTH D, NBREESIN

ERNKRD SN BT WL G%E

T S

e, PHREERDSBIZRDEHITRILF—EBUTXILF—OMRREL, TXLF—RFUEFRDOLSICRKES !

L -
—mu + —kx = const.
2 2

EBHITRILF— BT R)LF—

Wbz THRE) Z2RIMIHTERTH 3.
R =de/dt THB. 7 EZa—bNYOWNEE do/dt E5A T2V OBATETH 3.

Point
» \shade ZAAWBZ&T, V55— avEmLEL.
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I 3.4 REDFEHE (BHFE)
Yy—23d—K (H)

1 \begin{tikzpicture}[

2 scale=0.80,

3 line cap=round,

4 line join=round,

5 every node/.style={font=\large, color=appleBlack},

6 x={(1.1lcm, Ocm)}, y={(0.7cm, 0.6cm)}, z={(0cm, 1.0cm)}

7 ]

8

9 \def\L{6}

10

11 \draw[-{Stealth[length=3mm]}] (0,0,0) -- (\L+2,0,0) node[pos=1, right] {$x$};
12 \draw[-{Stealth[length=3mm]}] (0,0,0) -- (0,\L+2,0) node[pos=1, above right] {$y$};
13 \draw[-{Stealth[length=3mm]}] (0,0,0) -- (0,0,\L+2) node[pos=1, right] {$z$};
14

15 \node[below right=1pt and -3pt] at (0,0,0) {S\mathrm{0}$};

16

17 \colorlet{edgecolor}{appleBlack}

18

19 \draw[dashed, edgecolor] (0,0,0) -- (0,\L,0);

20 \draw[dashed, edgecolor] (0,\L,0) -- (\L,\L,0);

21 \draw[dashed, edgecolor] (0,0,0) -- (0,0,\L);

22 \draw[dashed, edgecolor] (0,\L,\L) -- (0,\L,0);

23

24 \draw[edgecolor] (\L,0,0) -- (0,0,0) -- (0,0,\L) —= (0,\L,\L) ;

25 \draw[edgecolor] (\L,\L,\L) -- (\L,0,\L) -- (\L,0,0);

26 \draw[edgecolor] (\L,\L,\L) -= (0,\L,\L);

27 \draw[edgecolor] (\L,\L,0) -— (\L,\L,\L);

28 \draw[edgecolor] (0,0,\L) -- (\L,0,\L) ;

29 \draw[edgecolor] (\L,\L,0) -- (\L,0,0);

30

31 \node[below] at (\L/2, 0, 0) {$L$};

32 \node[above left] at (0, \L/2, 0) {SLS};

33 \node[above left] at (0, 0, \L/2) {SLS};

34

35 \pgfmathsetseed{16}

36

37 \foreach \i in {1,...,253}{

38 \pgfmathsetmacro{\randx}{rnd * \L}

39 \pgfmathsetmacro{\randy}{rnd * \L}

40 \pgfmathsetmacro{\randz}{rnd * \L}

41 \shade[ball color=gray, opacity=0.8] (\randx,\randy,\randz) circle (0.15cm);
42 }

43

44 \coordinate (p) at (2, 0.5, 2.5);

45

46 \def\vlen{2.0}

47

48 \draw[-{Stealth[length=2.5mm]}, appleBlue, semithick] (p) --++ (\vlen,0,0) node[right=3pt] {$\vec{v}_x$};
49

50 \draw[-{Stealth[length=2.5mm]}, appleOrange semithick] (p) --++ (0,\vlen,0) node[above=3pt] {$\vec{v}_y$};
51

52 \draw[-{Stealth[length=2.5mm]}, appleRed, semithick]

53 (p) --++ (0,0,\vlen) node[above left=2pt and -2pt] {$\vec{v}_z$};

54

55 \shade[ball color=appleGray, opacity=1.0] (p) circle (0.17cm);

56 \end{tikzpicture}
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| 35 BoiAEIIVY @A%)
V—23—F (®)

1 \begin{tikzpicture}[scale=0.8, every node/.style={font=\small}]

2 \shade[top color=gray!30, bottom color=gray!50] (0.48,-7.14) rectangle (5.56,-1.11);

3 \filldraw[draw=black, fill=gray!50, line width=0.8pt]

4 (11.11,-0.95) -- (11.27,-0.95) -- (11.27,-7.30) -- (0.32,-7.30) -- (0.32,-0.95)-- (6.99,-0.95)

5 -- (6.99,-1.11) -- (0.48,-1.11) -- (0.48,-7.14) -- (11.11,-7.14) -- (11.11,-0.95) -- cycle;

6 \shade[draw=black!80, shading=axis, left color=gray!70, right color=gray!30, line width=0.5pt]

7 (5.56,-1.11) rectangle (6.03,-7.14);

8 \draw[line width=1.5pt, black!80] (6.03,-4.76) -- (6.99,-4.76);

9 \draw[color=black!80, decorate, decoration={coil, amplitude=6pt, segment length=10pt}, line width=1.5pt]
10 (6.99,-4.76) -- (10.16,-4.76);

11 \draw[line width=1.5pt, black!80] (10.16,-4.76) -- (11.11,-4.76);

12 \filldraw[draw=appleRed!70!black, fill=appleRed!10, thick] (1.27,-2.86) rectangle (1.91,-5.08);
13 \draw[thick, black!60] (0.00,-1.59) -- (1.59,-1.59) -- (1.59,-2.86);

14 \draw[thick, black!60] (1.59,-5.08) -- (1.59,-6.35) -- (0.00,-6.35);

15 \fill[black!80] (0, -1.59) circle (2pt);

16 \fill[black!80] (0, -6.35) circle (2pt);

17

18 \node[anchor=west] at (6.99,-0.64) {>U>4};
19 \node[anchor=west] at (7.62,-3.81) {i¥1};

20 \node[anchor=west] at (2.54,-3.65) {&f&};

21 \node[anchor=west] at (-1.59,-2.54) {E—%—};
22 \node[anchor=west] at (6.35,-2.86) {EXL>};
23 \end{tikzpicture}
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E

6 LC[E (B#HSIT)

Y—2Z23d—F (R)

1 \begin{circuitikz}[scale=1.4,american currents]

2 \draw (0,0)

3 to [L=$L$] (0,5)

4 to [short] (3,5);

5

6 \draw (3,5)

7 to [C=$C$] (3,0)

8 to [short] (0,0);

9

10 \node at (2.5,3) {$Q$};

11 \node at (2.5,2) {$-Q$};

12 \end{circuitikz}
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| 3.7 @EML—L EoBGE (BRSSP
y—21—K (H)

1 \begin{tikzpicture}[font=\large,line cap=round,line join=round,scale=1.4,
2 transform shape,shift={(-4.725,-0.32)1}]

3 \colorlet{railcolor}{black!75} \colorlet{rodBody}{black!60}

4 \colorlet{rodHighlight}{white} \colorlet{arrowcolor}{black!86}

5 \tikzset{
6
7
8
9

RailLine/.style = {draw=railcolor, line width=4.0},

DashLine/.style = {draw=black!50, dashed, line width=1.5},

ResistorLine/.style = {draw=railcolor, line width=1.0},

BaselLine/.style = {draw=black, line width=1.2, rounded corners=0.8pt},
10 Vector/.style = {-{Stealth[length=10pt]}, very thick, draw=arrowcolor, shorten >=1pt},
11 DistanceArrow/.style={ <->, >={Stealth[length=10pt]}, dashed, line width=1.6, draw=black!55,
12 shorten >=3pt, shorten <=3pt }
13}

14 \coordinate (A) at (-1.12,0.32); \coordinate (B) at ( 4.725,4.27);

15 \coordinate (D) at (-4.7 ,2.02); \coordinate (E) at ( 1.10 ,5.95);

16  \draw[RailLine] (A) -- (B);

17 \draw[RailLine] (D) -- (E);

18 \coordinate (C) at ($S(E)!0.90!(B)S);

19 \draw[ResistorLine] (E) to[european resistor,l=$R$,bipoles/length=0.9cm] (C) -- (B);
20 \def\s{0.27}

21 \coordinate (S1) at (S(A)!\s!(B)S);

22  \coordinate (S2) at ($(D)!\s!(E)$);

23 \draw[DistanceArrow] (S1) -- (S2) node[midway,below=2pt] {$1$};

24 \coordinate (F) at ( 2.80,1.60);

25 \coordinate (G) at (-2.70,2.65);

26 \draw pic[ draw, line width=1.2, angle eccentricity=1.35, angle radius=1.05cm,
27 pic text={$\thetas$} ] {angle=F--A--B};

28 \draw pic[ draw, line width=1.2, angle eccentricity=1.35, angle radius=1.05cm,
29 pic text={$\thetas$}]{angle=G--D--E};

30 \draw[Vector] (-2.00,2.00) -- ++(0,-0.75) node[left] {$g$};

31 \draw[Vector] (-0.40,2.50) -- ++(0, 0.75) node[below right] {$BS$};

32 \begin{scope}

33 \def\t{0.58}

34 \def\rodw{5pt}

35 \def\rodExt{0.30cm}

36 \coordinate (R1) at ($S(A)!\t!(B)S);

37 \coordinate (R2) at ($(D)!\t!(E)$);

38 \draw[line width=\the\dimexpr\rodw+1.2pt\relax, color=black, line cap=round,

39 shorten >=-\rodExt, shorten <=-\rodExt] (R1) -- (R2);

40 \draw[line width=\the\dimexpr\rodwW+1.0pt\relax, color=black!20, opacity=0.5, line cap=round,
41 shorten >=-\rodExt, shorten <=-\rodExt] (R1) -- (R2);

42 \draw[line width=\rodW, color=rodBody, line cap=round,

43 shorten >=-\rodExt, shorten <=-\rodExt] (R1) -- (R2);

44 \path let \pl=(R1), \p2=(R2), \nl={\y2-\y1}, \n2={\x1-\x2}, \n3={veclen(\nl,\n2)} 1in
45 coordinate (rodShift) at (\nl/\n3%0.9pt,\n2/\n3x0.9pt);

46 \begin{scope}[shift={(rodShift)}]

47 \draw[line width=2pt, color=rodHighlight, opacity=0.75, line cap=round,

48 shorten >=-\rodExt, shorten <=-\rodExt] (R1) -- (R2);

49 \end{scope}

50 \end{scope}

51 \path[overlay,name path=BaseFront] (A) -- ($(A)!6!(F)$);

52 \path[overlay,name path=BaseBack ] (D) -- ($(D)!6!(G)$);

53 \path[overlay,name path=VertB ] (B) -- ++(0,-10);

54 \path[overlay,name path=VertE ] (E) -- ++(0,-10);

55 \path[name intersections={of=BaseFront and VertB, by=Bb}];
56 \path[name intersections={of=BaseBack and VertE, by=Eb}];
57 \draw[BaseLine] (A) -- (Bb) -- (Eb) -- (D) -- cycle;

58 \draw[BaselLine] (B) -- (Bb);

59 \draw[BaselLine] (E) -- (Eb);

60 \end{tikzpicture}
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V =wvBlcosb.
FEtRlh =1 E&E LT, ind8R%E: 95, LRy ZAllCkD,

V' wBlcosf
V=R . i=—=——.
1 7 7 7

BREDEEAHERIE, L—Ilicides< HoREEFETRRSEZEZ T,

d
@ _ mgsinf — iBl cos 6

N

masin 0 B212 cos? 6
= 1 —
I R

+BREAETIE dv/dt = 0 E12D,

mgR sin 6
B2|2cos2 0’

Voo =

ZDEE, i =(vBlcosh)/R &£,

. mgsin0
= Bleosd
£oT, BRATHESNGBENZ PEIBE, P=i"R&D
P = mg sin 6 2
Blcos6

NEEEICEES<EAEO—LYYAEEZINIE LW,

Point
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| 3.8 vroo=® (P
Y—23—K (H)

1 \begin{tikzpicture}[scale=1.025,font=\small, >={Stealth[length=2.5mm, width=1.5mm]},
2 barrier/.style={draw=appleInk, line width=1.5pt},
8 wave/.style={draw=applelLineDark!60, dashed, semithick},
4 ]
5 \clip (-3.45, -2.275) rectangle (6.15, 2.65);
6
7 \foreach \r in {06.5, 1.5, 2.5} {
8 \draw[wave] (-3,0) + (0,\r) arc(90:-90:\r);
9 1}
10 \foreach \r in {06.5, 1.5, ..., 5.5} {
11 \draw[wave] (0,1) + (0,\r) arc(90:-90:\r);
12 \draw[wave] (0,-1) + (0,\r) arc(90:-90:\r);
13}
14
15 \draw[barrier] (-3, 2.2) -- (-3, 0.4) (-3, -0.4) —- (-3, -2.2);
16 \node[color=appleInk] at (-3.3, 2.5) {$S\mathrm{S}_1$};
17 \draw[barrier] (06, 2.2) -- (0, 1.2) (06, 0.8) -- (0, -0.8) (0, -1.2) -- (0, -2.2);
18 \node[color=appleInk] at (-0.3, 2.5) {$S\mathrm{S}_2$};
19 \draw[appleInk, line width=1.5pt] (6, 2.2) -- (6, -2.2);
20 \node[color=appleInk] at (6.0, 2.5) {$\mathrm{F}S$};
21 \foreach \y in {-2.0, -1.5, ..., 2.0} {
22 \draw[appleInk!80, semithick] (6, \y) -- (6.15, \y);
23}
24
25 \draw[draw=appleBlue, very thick, ->] (-3, 0) -- (0, 1);
26 \draw[draw=appleBlue, very thick, ->] (-3, 0) -- (0, -1);
27 \draw[draw=appleBlue, very thick, ->] (0, 1) -- (6, 1);
28 \draw[draw=appleBlue, very thick, ->] (0, -1) -- (6, 1);
29 \node[color=appleInk] at (-3.3, 0.55) {$\mathrm{A}$};
30 \node[color=appleInk] at (-0.3, 1.35) {$\mathrm{B}$};
31 \node[color=appleInk] at (-0.3, -1.3) {$\mathrm{C}$};
32 \node[color=appleInk] at (5.75, 1.35) {$\mathrm{D}$};
33 \end{tikzpicture}
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| 39 ALYXITEZRBEOER (HF)
y—21—K (H)

\begin{tikzpicture}[
x=1.6cm,y=1.6cm,
axis/.style ={-Stealth, 1line width=1.0pt, draw=appleGrayDark},
lenskEdge/.style={draw=appleGraybDark, line width=1.0pt},

1

2

3

4

5 lensGlass/.style={top color=appleGrayLight!60,

6 bottom color=appleGrayDark!40, shading angle=0},

7 object/.style ={-Stealth, very thick, draw=appleGrayDark},

8 image/.style ={-Stealth, very thick, draw=appleGrayDark},

9 ray/.style ={very thick, draw=appleBlue, rounded corners},
10 label/.style ={font=\normalsize, inner sep=1pt},

11 dimLine/.style={<->, shorten >=1pt, shorten <=1pt, draw=applePurple, line width=0.75pt},
12 dimLabel/.style={font=\small, inner sep=1pt, midway, below}
13 ]

14 \newcommand{\1bl}{2.8pt}

15 \newcommand{\objlb1}{3.8pt}

17 \pgfmathsetmacro{\focal}{2.0}

18 \pgfmathsetmacro{\distancea}{3.5}

19 \pgfmathsetmacro{\distanceb}{\focalx\distancea/(\distancea-\focal)}
20 \pgfmathsetmacro{\objh}{1.0}

21 \pgfmathsetmacro{\imgh}{-\objhx\distanceb/\distancea}

22 \pgfmathsetmacro{\axisRight}{\distanceb+1.0}

24 \begin{scope}

25 \clip (-0.4,-2) rectangle (0.4,2);

26 \filldraw [lensGlass, lensEdge]

27 (0,-2) .. controls (0.4,-1) and (0.4,1) .. (0,2)

28 -- (0,2) .. controls (-0.4,1) and (-0.4,-1) .. (0,-2) -- cycle;
29 \end{scope}

30 \node at (0.64,1.79) [label] {&L>X};

32 \draw [axis] (-4.5,0) -- (\axisRight,0) node [label,above right] {3t#h};
33 \node [label,below=\1bl] at (0,0) {$S\mathrm{0}$};

35 \fill (-\focal,®) circle (1pt) node [label,below=\1bl] {$\mathrm{F}$};
36 \fill (\focal,®) circle (1lpt) node [label,below=\1bl] {$\mathrm{F}'S$};

38 \coordinate (OBase) at (-\distancea,0);

39 \coordinate (OTip) at (-\distancea,\objh);

40 \draw [object] (OBase) -- (OTip)

41  node [label, align=center, above=\objlbl] {$\mathrm{A'}$\\\normalsize(3¢&)};
42 \node [label, below=\1bl] at (OBase) {$\mathrm{A}S$};

44 \coordinate (IBase) at (\distanceb,0);

45 \coordinate (ITip) at (\distanceb,\imgh);

46 \draw [image] (IBase) -- (ITip)

47 node [label, align=center, below=\objlbl] {$\mathrm{B'}$\\\normalsize(E#&)};

49 \node [label, below right=1.80pt] at (IBase) {$S\mathrm{B}$};

51 \coordinate (L1) at (0,\objh);
52 \draw [ray] (OTip) -- (L1) node[label, above=\1bl] {$\mathrm{P}$} -- (ITip);
53 \draw [ray] (OTip) -- (0,0) -- (ITip);

55 \def\distMarkY{-2.29}

56 \def\focalMarkY{-2.59}

57 \draw [dimLine] (-\distancea, \distMarkY) -- (0, \distMarkY) node [dimLabel] {$a$};
58 \draw [dimLine] (0, \distMarkY) -- (\distanceb, \distMarkY) node [dimLabel] {S$b$};
59 \draw [dimLine] (0, \focalMarkY) -- (\focal, \focalMarkY) node [dimLabel] {$fS$};

60 \end{tikzpicture}
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| 41 YUFLBERBARS MY YLORERG
Y—2Z3—F

1 \ce{\ortho{OH}{COOH} + NaHCO3 -> \ortho{OH}{COONa} + CO2 + H20 }

LZ2RBE

OH OH
<j[ + NaHC03 — <j[ + COQ + HQO
COOH COONa

| 42 vuFLBOBER
Y—A3d—K

1 \chemfig{[:-60]%6(-=-(-(=[:270]0) (-[:306]0H))=(-[:30]0H)-=)}
YU FILEROREER

OH
OH

)

|43 nNasy (7v%) OEFRE

V—Xd—F

1 \chlewis[lewis-distance=1.25ex]{0.90,180,270}{F}

NBSY (79%) OBRFEE
F

NATY e, BPROE 1TRICBT 2TROBIMTH D, —RIICIEF, C, Br& 0 4D0TRzEY. /\AY
Vi, MEFZ7EF>THED, 1EADBRAAVICRDPTL,

Point

» chemformula.sty, chemfig.sty & mhchem.sty ZFBWTHER L 7z
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I4A EILEEDE
Y—2IO—K (5t&Es)

1 c= \frac{\dfrac{\SI{5.85}{g}}{\SI{58.44}{g/mol}}}{\dfrac{\SI{500}{mL}}{\SI{1000}{mL/L}}}
= \frac{\SI{0.1000}{mol}}{\SI{0.5000}{L}}
\SI{0.2000}{mol/L}.

w N
(]

EILEEDERE
BE m=585g M NaCl Z 500mL OBRICAENUVIEEZDEIVEEZ c £ T3 L&,

LT
_ 58.44g/mol  0.1000mol
~ T 500mL  0.5000L 0.2000 mol/L.
1000 mL/L

|45 B-F I A—RADHEE

\chemfig{%
C?(-[2]0H) (-[6]H)
<[:-130,1.8]
C(-[2]H) (-[6]0H)
-[:180,1.5,,,line width=3pt,cap=round]
C(-[2]0H) (-[6]H)
>[:130,1.8]

C(-[2]1H) (-[86,,,2]HO)
-[:50,1.8]

C(-[6]H) (-[,1.5]0?)
-[2]

CH_20H

}

© 0 N O O b~ W N =

e e
w N = O
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CH,OH
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H ‘ OH
VR |
C C
‘ OH H ‘
HO ‘ ‘ H
|
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| 46 EEmOES
v—23—F (&)

1 \begin{tabular}{cc@{}c@{}c@{}c@{}c}\hline
2 & \ce{CH3COOH} & \ce{<=>} & \ce{CH3CO00-} & \ce{+} & \ce{H+} \\\hline
3 RIGET & $c$ & & 303 & & 503 \\
4 8 & $-c\alphas & & $+c\alphas & & $+c\alphas \\
5 TERRE & $c(l-\alpha)$ & & $c\alphas & & $c \alpha$ \\\hline
6 \multicolumn{6}{r}{ft$c(1+\alpha)\si{mol}s}
7 \end{tabular}
BROE

MRROBMEN T K, HROBHEZ o £T5L,

[CH;COO~][HY] CH3COOH == CH3CO0™ + H*
Ko ="1cm,coom] RIS c 0 0
_ taxca = —ca +ca +co
1~ FERE (1 —a) ca ca
CO[2

= &t c(1 4+ a)mol
l1-a

CCT, akxlTHdIEICED, 1—a=1EHGEZD
T, TOEBERWDE, K,=ca? £EBZH5,

. K

o=\ —

C
CEMTER!, KoTIDEE, KEAAVEE [HT]IE

HJr | = ca

LA

EEBTESD. 1220, [HT] OBALIE mol/L THS. pH IERAXTEZ 5N :

pH = —logo[H"] = —logyy v/ K.

BARMNGBETERT DHIC, K, =1.8x107° mol/L, ¢=0.10mol/L &F 3 &,

H*] = +1/0.10mol/L x (1.8 x 10—% mol/L)

= 1/1.8 x 1076 mol/L

= 1.34 x 10~ mol/L,
pH = —log, (\/1.8 X 10_3)
=3-—0.1277 = 2.873.

Lieh’> T, ZTORET TCOBBAKERD pH (&, BWEEN 2 THDIEEERBL TN 2.87 TH 5.

N1 —a=10DELIERTEARVESR, ZRAERR co® + Koo — K, = 0 2B RENH 3,

Point

» chemformula.sty, chemfig.sty & mhchem.sty ZFBWTHER L 72
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| 47 &R () KBFROBLHE
Y—2Z23d—K (H)

\begin{tikzpicture}[scale=2.1,

every node/.style={font=\small},

eFlow/.style ={blue!70!black,thick,-{Stealth}},
jonFlowCu/.style={appleOrange!80!black,thin,dashed,-{Stealth}},
jonFlowCl/.style={green!70!black,thin,dashed,-{Stealth}},
moleculeCl/.style={ellipse,draw=green!50,fill=green!20,minimum height=3pt,minimum width=6pt}
]

\colorlet{CopperyColor}{appleOrange!80!brown} \colorlet{DarkCopperyColor}{CopperyColor!70!black}
\coordinate (FTL) at (-0.5,0.2); \coordinate (FTR) at (6.5,0.2); \coordinate (FBL) at (-0.5,-2.8);
\coordinate (FBR) at (6.5,-2.8); \coordinate (BTL) at (0.1,0.5); \coordinate (BTR) at (5.9,0.5);
\coordinate (BBL) at (0.1,-2.5); \coordinate (BBR) at (5.9,-2.5); \coordinate (WFL) at (-0.5,-0.2);
\coordinate (WFR) at (6.5,-0.2); \coordinate (WBL) at (0.1,0.1); \coordinate (WBR) at (5.9,0.1);
\draw [gray] (BBL) -- (BTL) -- (BTR) -- (BBR) -- cycle;

\path[fill=blue!35!white,opacity=0.2] (FBL) -- (FBR) -- (BBR) -- (BBL) -- cycle;
\path[fill=blue!45!white,opacity=0.2] (BBL) -- (BBR) -- (WBR) -- (WBL) -- cycle;
\path[fill=blue!40!white,opacity=0.2] (FBL) -- (BBL) -- (WBL) -- (WFL) -- cycle;
\path[fill=blue!40!white,opacity=0.2] (FBR) -- (BBR) -- (WBR) -- (WFR) -- cycle;
\draw[blue!50!cyan,opacity=0.4] (WBL) -- (WBR);

\coordinate (Epersp) at (0.12, 0.06);

\coordinate (L_FTL) at (0.875,2); \coordinate (L_FTR) at (1.875,2); \coordinate (L_FBR) at (1.875,-1
\draw[fill=gray!60] (L_FTR) -- ++(Epersp) -- ++(0, -3.81) -- (L_FBR) -- cycle;
\draw[fill=gray!50] (L_FTL) -- (L_FTR) -- ++(Epersp) -- ++(-1, 0) -- cycle;

\draw[fill=gray!30] (0.875, 2) rectangle (1.875, -1.75);

\node [above left=0.1cm] at (1.375, 2) {\Large{Pt}};

\coordinate (R_FTL) at (4.125,2); \coordinate (R_FTR) at (5.125,2); \coordinate (R_FBL) at (4.125,-1
\coordinate (Epersp_inv) at (-0.12,0.06);

\draw[fill=gray!60] (R_FTL) -- ++(Epersp_inv) -- ++(0,-3.81) -- (R_FBL) -- cycle;
\draw[fill=gray!50] (R_FTL) -- (R_FTR) -- ++(Epersp_inv) -- ++(-1,0) -- cycle;

\draw[fill=gray!30] (4.125,2) rectangle (5.125, -1.75);

\node [above right=0.1cm] at (4.625,2) {\Large{Pt}};

\draw [join = round, thick] (1.375,2) -- (1.375,2.5)

--(2.5,2.5) to [batteryl,invert, 1={}] (3.5,2.5) -- (4.625,2.5) —- (4.625,2);

\draw [eFlow] (2.50,2.5)--(1.45,2.5) node [midway,above=1pt] {$\mathrm{e”r-3}$};
\draw [eFlow] (4.55,2.5) -- (3.55,2.5) node [midway,above=1pt] {$\mathrm{e?-}$};
\draw [eFlow] (1.375,1.8) -- (1.375,-1.2) node [midway,right=2pt] {$\mathrm{er-3}S$};
\draw [eFlow] (4.625,-1.2) -- (4.625, 1.8) node [midway,left=2pt] {$\mathrm{er-1}3$};
\draw [ionFlowCu] (3.5,-0.8) -- (2.1,-0.8) node [midway,above=0.1cm] {\ch{Cu?2+}};

\draw[decoration={random steps,segment length=3pt,amplitude=1.2pt},

decorate, fill=CopperyColor,draw=DarkCopperyColor]
(1.875, -0.7) --(1.975, -0.9) -- (2.025, -1.3) --(1.925, -1.5) -- (1.875, -1.6) —-- cycle;
\node[text=DarkCopperyColor,anchor=west] at (2.05, -1.1) {\ch{Cu}};

\draw[ionFlowCl] (2.5,-0.5) -- (4.1,-0.5) node [midway,above=0.1lcm] {\ch{Cl-}};
\node[moleculeCl] at (4.125, -0.8) {};

\draw[green!70!black, -{Stealth}] (4.125, -0.7) -- (4.125, -0.4);
\node[moleculeCl] at (4.125, -0.3) {};

\draw[green!70!black, -{Stealth}] (4.125, -0.2) -- (4.125, 0.1);

\node at (3.0,-2.3) {\Large{\ch{CuCl2_{(aq)}}}};

\path[fill=blue!50!white, opacity=0.3] (FBL) -- (FBR) -- (WFR) -- (WFL) -- cycle;
\path[fill=blue!30!white, opacity=0.4] (WFL) -- (WFR) -- (WBR) -- (WBL) -- cycle;
\draw[blue!50!cyan, opacity=0.6] (WFL) -- (WFR);

\draw (FBL) -- (FTL) -- (FTR) -- (FBR);

\draw (FTL) -- (BTL); \draw (FTR) -- (BTR); \draw (FBL) -- (BBL);

\draw (FBR) -- (BBR); \draw (FBL) -- (FBR);

\end{tikzpicture}
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A
A

Pt Pt

CUC|2(aq)

B (Pt) ZEEE LT, B (I) (CuCl) KEROBEIHMETSE, ROKSBRIENEE 3.
BiE (BERIS) BIY1AVHRILSh, EEAADRET 3,
201" — Cly + 2e”
RBIE GETTRIG) 8 (I) 1A VAETSh, SALIFHT 3.
Cu’t +2e¢” — Cu
BROBERE LU TOIZRIGRIFRDKLSICHES !

CuCly — Cu + Cly

2R 0.5 mol/L DIELIA (1) AR 500 mL [EX L, 0.5A OBEFRE 1695 BIR U EOEIVERE ¢; £5ET 2.

ERZMUKKE ¢=16min5s = 965s
77378,  F=9.65x 10*C/mol
EE,

) BESINREDIBLE (I) KERDEEEIRDLS ICHETES .
0.5A x 9655 y 1

9.65 x 104*C/mol =~ 2 0.2475mol

0.500 L ~ 0.500L

0.50 mol/L x 0.500 L —

cf = = 0.495mol/L.

Point
» chemformula.sty & chemfig.sty ZFIWT{bZERIG Z R LT,
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Y—23—K (BTEX)

1 \begin{minted}{python}

2 dmport numpy as np

8 import matplotlib.pyplot as plt
4

5 def plot_cycloid(r=1, t_max=4 * np.pi, n_points=500):
6

7 t = np.linspace(0, t_max, n_points)
8

9 =r x (t - np.sin(t))

10 y=r * (1 - np.cos(t))

11

12 plt.figure(figsize=(8, 4))

13 plt.plot(x, y, linewidth=2)

14 plt.xlabel('x")

15 plt.ylabel('y")

16 plt.title(f'Cycloid (r = {r})")
17 plt.axis('equal')

18 plt.grid(True)

19 plt.tight_layout()

20 plt.show()

21

22 if __name__ == '__main__"':

23 plot_cycloid()

24 \end{minted}

A2 Y7k (Python)

import numpy as np

import matplotlib.pyplot as plt

def plot_cycloid(r=1, t_max=4 x np.pi, n_points=500):

if

__name__ == _main_

-
I

= np.linspace(0, t_max, n_points)

r * (t - np.sin(t))
y =r * (1 - np.cos(t))

plt.figure(figsize=(8, 4))
plt.plot(x, y, Llinewidth=2)
plt.xlabel('x")

plt.ylabel('y")
plt.title(f'Cycloid (r = {r})")
plt.axis('equal')
plt.grid(True)
plt.tight_layout()

plt.show()

plot_cycloid()

Point
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