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Abstract

MATLAB is a famous scientific computing software with powerful numerical computation and graph-
ical processing functions. Introducing MATLAB program into the teaching of university physics exer-
cises can easily solve complex computational problems, which helps to deeply understand physical
models and physical concepts, and improve logical thinking and practical ability. In this paper, some
classical problems in university physics are taken as examples to illustrate the ideas and solutions
of using MATLAB program to solve the problems of finding derivatives, integrals, differential
equations, systems of linear equations and drawing images.
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REEE, S5H MATLAB f2/5 41 F:

clear

symstij

X=2*t;

y=2-t1"2;

vx=diff(x,t,1);

vy=diff(y,t,1);

v=subs(vx,t,2)*i+subs(vy,t,2)*j;

ax=diff(x,t,2)

ay=diff(y,t,2)

a=subs(ax,t,2)*i+subs(ay,t,2)*j;

disp(v)

disp(a)

AT R R Tt R H S5 . AR EEIE A diff B TRONER, [ syms BEUE XS
HRFF S5 RIERHAT RS, WA RS REMRIEER, EX TR RR AR ER I ERE . s, Har
izH diff A gradient PRECHEATHUE R T, L BREE — 8 ST AL ORI T B S 8, B s H
diffusehess F1LA_E A BREOHATA IR Z 905K T . FROTIE#G R MEE, THEE R, (S 50k
WA —E 5.
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clear

fun=@(t)-2*t."4-8*t."3-4*t+16;

W-=integral(fun,2,5)

TS AT R AT A A E S5 . A = EHEH integral BBGHATRI MBS, &P EUE T —4EA
WAL, R quad F1 quadgk SFER%L, BT DUKRME—4ER . [FIRE, SERTEH int F1 syms iR
¥, RS MITHCRMRY . AT dsolve R £ B BRI 2 7 FE IR SRAF Ui
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Pk N EKBIRE . DNEREEA SRR AL SRANERTEK R B PTRR R

RAEEE, S5H MATLAB f2/7 40T -

clear

y=dsolve('m*g-F-k*v-m*Dv=0','v(0)=0";

y=simplify(y)

RS AT A R AT A L E S . A dsolve BRECRIER Y R, MLEREChR R, TR TR
il STy TT AR 73 T AR BT, R SRR T BRI WA SR ERL FR A, RITRTR ]
L I it BAFAR o LA, MATLAB SRRt 1 — R 51 HLAth e& H, T SRR — Le R R 2R T 70 U5 R RO BUE A
ol i A T SR AA R 2 B AR NI 2 D7 A2 1) odedb sREL. IE A TSR AE— LL BN 1] 5 ) Y ode23 BRAISE
o MR IR EANE, PP R IS IGRRIE 2 1 T

3.4. FEREEMENESEE

SRAETTRELAAE S AN B 2 v T e e Bl A LR T L, 3 P TSR AR A H L 2 AN R FN B 1O
WK THEA ARNIERINIE Tk, X TR FR B — e Nia &, X T 5 2% 0] AT I B JF AN RE R
HkEfE. ‘sH MATLAB 27 A] DAE— @ R Bk 2R ), ORI Eit SRR MG SRS 2. LUK
AR B 5 Sl e sy o) A 8], 48— TR i et T AR A B4 T
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FRZ, SREY) TR IEE .

RAEEE, S5H MATLAB f2/7 41T -

clear

symsmlm2rg

J=1/2*m1*r"2;

G2=m2*g;

A=[1m20;r0-J;,01-r];

b=[G2;0;0;];

x=A\b
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THTE-t. B-t K&, MR p-V. p-T KRR, AP FPAATH RS E 5L R ERE, #HEU
JEoR TR SC R MBI R o LR DA— N 5 B AL iR A B, fRoR izl MATLAB 72
P ez —4EEMR .

B 5: PN R, AN o K850 BRI, B x B SO PAR R — 3 R A
O O MRS SRIFAE Lol 2 b 137 s A e A B 25 x ARG &R e

LR H AL R FAR S s A S AR 3, N T OTE R , RE RS AR E-x A U-x %
AR MAREE R ORI, WS A RO R R

N TR BT HE 37 0 A L 3 BRI B 3, 1B BEHT MATLAB 22 —4EKR . L R =1 iR 8 941,

ﬁ%ﬂﬁﬁi}ﬂdﬂﬁ&i%ﬁ%@ﬁ%ﬂ%@ﬂ@,E&MAHABE?@T:
0

clear

R=1;

x1=(-6:0.001:0)*R;

E1=-1-x1./sqrt(R"2+x1.72);

Ul=sqrt(RM2+x1./2)+x1.M1;

x2=(0:0.001:6)*R;

E2=1-x2./sqrt(R"2+x2.72);

U2=sqrt(R"2+x2./2)-x2.M1,;

x3=0; E3=0;

x=[x1 x3 x2]; E=[E1 E3 E2];

subplot(2,1,1)

plot(x,E,'b', Linewidth',2)

grid on

ss=12;

set(gca,'Linewidth',1.0)

xticks(-6:1:6);
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xlabel('x/m’,'Fontsize',9);ylabel('E/(V/m)','Fontsize',9);

set(gca,'FontName','Times New Roman','Fontsize',9)

hold on;

plot(0,1,'0','Markersize',8,'MarkerEdgeColor','’k");

plot(0,-1,'0",' Markersize',8,'MarkerEdgeColor','k");

plot(0,0,".",'Markersize',15,'MarkerEdgeColor','k’);

xx=[x1 x2]; U=[U1 U2];

subplot(2,1,2)

plot(xx,U,'r''Linewidth’,2)

grid on

set(gca,'Linewidth',1.0)

xticks(-6:1:6); yticks([0 0.25 0.5 0.75 1]);

xlabel('x/m','Fontsize',9);ylabel("U/V','Fontsize',9);

set(gca,' FontName','Times New Roman','Fontsize',9)
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Figure 1. Field strength and potential distribution on the axis of a uniformly charged disk
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Fr e AN, A = 4EEEREMEM, iz mesh R EOd = 4RI K, 12 H surf k%
Ml &R = edh i &, g E Bl VI RIS, TR R RG] LA LA LA A )
N, R MATLAB T2 7 2l = 4ERUER 0 —F 7%

1] 6= L0 — iy Fh AR A L2 1) ) H 35 20T bR B8

1 N 1
\/(X—3)2 +y? \/(x+3)2 +y?

UERR B G R, THEWERUE IR, — RTINS EAER 4 B35 A A A, RIS mT s A mesh R %
e = HEMA S, WA FE, MATLAB 2P0 F:

clear

[X,y]=meshgrid(-8:0.5:8,-8:0.5:8);

z=1./((x-3).22+y.~2).M0.5+1./((x+3).A2+y.~2).M0.5;

mesh(x,y,2);

xlabel("X");ylabel("Y");zlabel("U/V")
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Figure 2. Three-dimensional potential distribution
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