2019 £ % 7 # A 2238 XG5 FEMHR

AWM BN FEENMEREZNIEATHIES)

— XN —EeEFANEES

W %
Grdbg e BE e db A RIE
WA
OBMER TN KRR SERREEE R M
R B :2018 - 12 -21)

050301)

450002)

7 FERUR T TEE AR AE 2% 01 LR T A2 Sl B0 H R A A B B B B Ll 0 A B R BGE
FER A ooy 75 AR 9 77 1 AR BUBOE 7 A L e A VR B
XEWAFRA T  EJ KRN MR B

TE2E A W B A — A e R 58, A
TR, BB B, ERLR 2008 4 LR
Py AR5 14 8L 25 FP RS TR T V2 2 i 1 5T
B ZAE AN E A SR AT T PR L 1R A 4 BE
. (28 3 S ARURIGE « Al UL 78 FE ) S AR 2% 148
PR A AT Fpiz 3l A /N ERAEAZ J1 AR LT 1948 3 A
S e R IR S ) (FLAE Sy — 44 ) B 00 R 1%
Xt I ) AT T 0 i S TR R S X I ) A ) LR

1 RHEE

[RREY (2008 4F 5 B LI 4555 14 8D 78 /%)
SREER B K515 — Bl m IR ¢
) /NERTE O s IE R, DRI iz st & an &l 1 fr
7. R i 2 A d AR 1 il R AR i B o b
FRESHY 2 f5 . I EE Ry g oK .

(D /INBRIZBENFUTEENE P(x.y) BHER v;

(2) /NERTEIZ Sl TR 28 — IR B 1Y) e KB
Ym 3

(3) MTE ER B o — % H w3

E(E > n;—g’) (5 s L S i, AN ER AN O # 1k B US

PRI IR R E R v,
12 M 08 R by A Lk R B A R /N BRAE K P 2 i
W s iz g hERis s 2o A e 1 BT

e B/ . B E (1969 -

TN 7L R AT A £ 2

X
X
X
X
X
X

X
Q
X
X
X
X
| a8

X
X
X

X
X
X
X
X
X

y

Bl 1 NERYE Bl £k
2 BWRNKEHMHITFE

e /K1) A7 05 ) S o b, 1 R O ) A S
v Bl = Bl B AR T ) ORI D .

TERE IR BE 2 B Y = Bl 1E J7 1) 10 5] 3R 7
W — B m AP IE L g B9/NERTE O 3 i 1L BEL
INERIZ BB E PRz IR 2 k.

ONP(xy)

X 7, X X
v

x 9% x x x X

y

K2 Nz B E P Z IR

/NBRAZ T

) B PR g, BRSO R R S SRR

— 117 —



2019 £ % 7 # A 2238 XG5 FEMHR
i j k y:ngjég; (l—cos @z) 7)
F=mgj+q|v. v, 0|=qu,Bi+ (mg—qu.B)j 4 m
o o B KD fFRARK W) 15
W /NER 132 S5 7 _%’(l ij
. q m
mx =qu,B (D .
' ‘ 381 53 1
my =mg — qu,B (2) ;
m’g (4B qB
mi =0 (3) * quZ(mt o t)“’
mat) 4 =0,z =0MA. 15 C=0,0
o dy _m’g(eB, . 4B
m E_QB & x _qu‘-’(mt sin - Z) (8)
N y 2
CRIE0) g r=22 -9y,
J7 B -yd q°B° m
o~ | ‘ !
0 m 0 D]Uit(7)\(8) EIEJ"T/E
3 y=R(1—cos 0) 9
0. :%y (4) x=R(0—sin 0) (10)
" it . (3 Bwia&c1EE = =o0.
C(4) fRAT(2) e e X . X
A LAz " S AT T /R A0 BL Iy . T8 4 MR
Y+ Ly =g (5) I F i SR A5 A 1 22 8 2

m z

o (5) XN IFFIR TN

. q2B2
y+ 7y =0
m

B RHIE 7 R N

Eﬁngzi%ﬁMﬂﬁWﬁﬂiﬁ%%ﬁﬁﬁ%
S AN

y=C,cos @t + C,sin ﬁz‘
m m

M T A =0 ANJRARFAE T B9 AR L J LWL B 4 A

y* =b,
RAK G 1%
mtg
by :quz
B FF K 5 2L (5) 1 3E R
2,
v =C, cos @tJrCZsin @tJr”:;’? (6)
m m q°B*
Br=0m,y=0,y=0 A%
. m’g
(/1 :_ﬁ CZ =0

A 6) 13

— 118 —

3 BREWMEHAE

L (cycloid) RECFTARZ R NI Z —.
B R X — A BV — B R 18 bR 3h , 0I5
b [ AT R BB B O EE AR PR IR TR 2R L i

DAL 15 A0 s 00 58 Oy A bR JR A, 8 LR R
x il YRS ¢ LS B ERE N O S5 B F A
P SR YRS — LB NEAEF 2 I, 35
BE AR R R 1 B TS — A, 3
] L5 e I 5 2 Bt Ak SRR B, AT AR AR 3 kL5 4
Hhoeeeee T X SRR e A Y B —
B HE R 20 (RPN B9 BLAR)  #E 980 2na (R
JAE)  nE 3 s,

Y
24
P
a A >< )
o Q N na Tna %

&3 qmek



2019 £ % 7 # A 2238 X5 MR

Ly I N J145e L 37 g, AT LA )RR B 07 B 18 45 H A HORE
x=a(t—sint) TAE L ) g AR 2% 1 I RE TR B9 Bk 7 .
y=a(l —cost) & Z X
Hob o RO R 2 E GE 1 IR B . B8R O 2 B L5 15 %5 5
). H Ak, 1982
2 L. R R L (BL. K¥Y
4 g FH,2001,20 (4): 5~ 10

3 RSFIE. B B Y IER Y S B b i e R 4k (18

DL S mT AL, /INER A EE ) RN - 1 P Y
). Y5 T R,2001,11(6):12 ~ 18

WAC 2% L RAE TR 84z sh Bl o 18 2. ISR

A Brief Analysis on the Motion of Charged Particles
under the Action of Gravity and Lorentz Force

——A Second Thought on a College Entrance Examination Question

Jia Yanfeng
(The Second Middle School of JingXing County,Shijiazhuang,Hebei 050301)
Jia Yahui

(College of Mathematics and Information Science,Zhengzhou University of Light Industry,Zhengzhou, Henan 450002)

Abstract: The motion of charged particles under the combined acton of gravity and Lorentzian forces is
compliceated . With the help of matheamtical method .by solving the second order ,nonhomogeneous linear

differential equation with constant coefficients, we get the equaton of the trajectory . Finally, the particle trajectory

is work out.

Key words: charged particles;gravity; Lorentz forces;differential equation;cycloid
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Visual Interactive Dynamic Simulation of

Standing Wave Based on Mathematica

Wei Limei
(Rizhao Experimental High School of Shandong,Rizhao,Shandong 276826)

Abstract; Based on the visualization and interactive technology of mathematical software Mathematica for
scientific research, physical scenes of wave superposition and standing wave formation were displayed dynamically
and interactively. The display process is vivid and intuitive. It is suitable for presentation in the classroom. It can
improve the teaching efficiency and effectiveness, and enhance the enthusiasm of students in learning.

Key words: Mathematica; standing wave; interactive
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