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Abstract

GeoGebra, a software applied in advanced mathematics teaching, which transforms the abstract
theoretical knowledge into a dynamic demonstration of visual image, can bring vitality into
teaching and improve the teaching quality. Based on the volume of rotational solid as an example,
this paper discusses the application of GeoGebra in higher mathematics teaching.
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GeoGebra &4 % #(#% Markus Hohenwarter T 2002 “E61 & (I8N A ZE AT, it IR0 77 A B
MR SEEAHET . GeoGebra DyRETR A #AEMI L, WIRFE, BREIHATIEZLH, AL, AIfEL,
Reds P a M, Hob A AR, FERRSE 55 B K O RECT T AU K22 1] GeoGebra fEBNAS R
ELWLPE S KSR IE T TR INHBAEH AR F5 « GeoGebra 5.0 beta JRAHTIG NI 3D Thfk, A LAGIEZS R SLAAE T,
M HSCRF AR e, WA M SR . B S @S BB Mas &, T D i ROR .

S E RN — T 1A S R TR SRR, X HAD TR 5 S e E mE AR, SRR RN
MZ, MER, BRMR. LRI & S0 R b o AL, AR AR R ot
A ) LA E R ITH S (HR TR RS R, FARRAEE A B AR A O R R R . FEASCH,
B B AR, M GeoGebra #UEF, B SRR IRTEFARTE Bt FE, k5 AR 78 0 A e e A i
MARMAR . WEBEER, FIRZIMAA S LR, k" AR BAR, A R0 @Al
12 o TEFAR2 0 H— P 1 BB S V- 1T A — 2% ELZR e e — Ja T R SZAK 3R 5F B4 AU (U e

2. BF “YRZE” , FIH GeoGebra ZIfHERIEE A I TE
2.1. 3261 B ESE
I 1: oy =vd-x, x=0, x=4FTERIIERD DS x 1y Biess, RIS AR

ik

(LA
FWESCER (2] 280 TURIHEA, IR F 2 3t S AR
5% x Bhek:, Vx=J.;ny2(x)dx=ﬁn(4—x)dx=8n 1))
Sey et 7, = [l (n)ay=[[n(4-07) v =20 @

2.2. %&FH) 1 B9 GeoGebra - R{EL T

1) HFTHZKEIX. 3D 2- X, REIX,

2) ELEIXEIEENK &, RECNMEE, JEl 0 FER] 360 BE: @ 2HZh% m, n, RACHHUE, JoH
0% 1, ENO0.01,

3) AN

f(x) = WHEO <x<4,sqrt(4-x)), A=(0,2), B=(4,0), 0=(0,0), a= ZZE(A, 0), b= £, B),

c:0<x<4A0<y<sqrt(4 - x).

TEXTG ¢ R BRI N 0, DIMERPHEAFTFEML%.

VLB T i R X k.
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4) RS RN «

d= Hilf(a, t, x %), e= HTH(E t, x %), g= BEHE(E ¢, x f).

Y. 1 R X IREE x FliEs: .

5) R =N

C = #ffifi(b, m), D= (x(C), sqrt(4 - x(C))), E = ffi s5(f, n), F = (x(E), 0), h= £ZE&(C, D), i = ZkE(E, F),
f 1= WHREF) <x<x(C), sqrt(4 - x)), j:x(B)<x<x(D)A0<y<sqrt(4-x).

TEXT R § BB PR R U R AR N 0, DA A FE B2k 2% o

L P =i 2 R R AT P ANe

6) TR

k= HHTHE(f 1,t, x %), p= HIE(ZEL(E, E), t, x §#), q= MiEEE(D, C), t, x f).

YA T DX i TR X 5% x Al e

7) RN

r= HATHI(b, t,y h), s= HBHIE(L, t, y fil).

YL P XSS y Rlies: .

8) fELKIX A “HIEHE” , 75 FHpIRApIEI “ihiti e” , FRd@SCh “HMEihm” .
RIS “HEME” , 7B Fhg R OEE <l o F1 it s” , ARSI “%Ey Bl .
Vs 3 Ik 5T I HE AT LGB S e R AR AN R 4

2.3. #{EiRAA

BRI IA S REEE. B, AT RS KRN ERROR . W% t HORER
PREAE GRS, 8L RARTE 3D LB X HE50, W LOAS MMM IEIE . @il sh% m, n EORHOTHA
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K 1 ——OT BB X3 Se x BBERE T RIS A 13 2——PiT BP0 X3S x Bhie e il A 14 3——
JIT ST T X SR GE y e TR RSk s 1] 4A——REIX M KX .

24. VIR AR S BE

W AR RS BRI mA AR IR AR B AR IARR A (D) 23T I
P BRI 1 — 2k ELZR BRI S e e TS B ) A T AR . AEAR M AR R BUETE I, X AP il
FETE FLT HEF il 7 R SR B E R T ek, XL TR IRAN I RN AR AR R R st R AR 2

z

Figure 1. In Example 1, the solid formed by rotation of the
element graph region about the x axis
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Figure 2. In Example 1, the process by which the enclosed
plane region rotates about the x axis
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Figure 3. In Example 1, a solid formed by rotation of the
enclosed plane region about the y axis
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Figure 4. Algebra area and plot area of Example 1
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3.2. EFEEH) 2 B GeoGebra HFHIRI{EL T

1) AT L KX, 3D 2 X, fAHIX,

2) ELERIXEIESNKt, KANME, Tl 0 fE2] 360 .

3) AN

fx)= MHPEQ2 <x<6,-0.5(x—4)>+2), gx)= WHEQR2<x<4,-0.5(x—4)*+2),

h(x) = WHF@A <x<6,-0.5(x—4)"+2).

YLBH: @ HiZ R

4) FRAFE5 RN :

A=(2,0), B=(6,0), C=(4,2), D=(0,2), 0=(0,0),

a= (A, 0), b= Z&E(B,0), c= Z&E(C, D), d= Z&E(0,D), e= ZE(B, A),
2<x<6A0<y<—0.5(x—4)+2.

TEX G i @V R U AR T 0, DAE 0 R 4k 2%

VLB P i R X

5) FRAF AN

j= BT, t,y ), k= BHTH(h, t, y 5, 1= BiTH(e, t, y 3H), m= #HTHi(c, t, y ), n= HiTH(a, t, y 5H).
Y. PR X IRGE y FliEs: .

6) faFar Al

p= M (ucos(t), sf(u), -usin(t), u, 2, 4, s,0, 1), q= R (ucos(t), sf(u), -usin(t), u, 4, 6, s, 0, 1),

YA R E R AR

7) ELEIX S “HFIENE” , (£ TR TR i k7, FRESCh AN AL EIX g

CEERME” , £ FRAIRPE “Hmm” , @SN “ WEALAR” .
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B 5——iBaitls [ o——RARE M 18 7—— BT EIX IS y BIERE otk B 8——Fr

BT I X G y e it s 1] 9o ——REX A2 E X
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Figure 5. The internal structure of Formula (3)
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Figure 6. The overall structure of Formula (3)
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Figure 7. In Formula (3), a solid formed by rotation of
the enclosed plane region about the y axis
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Figure 8. In Formula (3), the process by which the en-
closed plane region rotates about the y axis
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Figure 9. Algebraic area and plot area of Formula (3)
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4. BT “BEHZX” , FIA GeoGebra BiFSERIERE FHIF AT TE

4.1.

1, X

L IOCHR[2] T 288 DU, 35T AT A

128
=—n

f%%ﬁalg:gzmw}%@>4f+z}u— 4)

XF 561 2 B GeoGebra FEFIRIESE

1) 7alFl X, 3D X, AREIX.
2) FELEXELITEN Kt KAOMIE, Tl 0 B2 360 fZ; 3% m, n, RADNEUE, JEH 0 2

W 0.01,

3) AN

fx)= WHRE <x<6,-05(x-4)"+2), A=(2,0), B=(6,0), a= (A, B), b= (A, B),
$:2<Xx<6A0<y<—0.5x—4) +2.

TEX G s P EME IR R R R TRy 0, DME LA TEE ML % .

VLR P R X k.

4) FRAFES RN :

c= M, t, y ), d= HiTH(a, t, y fl).

YLEH: PR X 3EE y Flies: .

5) 18 F S AlHAN

C = 5 (a, m), D= #fifi(b,n), E=(x(C), f(x(C))), F=x(D), f(x(D))), e= £LE(C, E), g= (D,

F), h= £B(C, D), i= WRXC)<x <x(D), —0.5(x —4)*+2),jx(C) <x <x(D) A0 <y <—0.5(x —4)* + 2.

4.2.

FXTR G EME TR TR 0, DUEERA TR ERNZL%.

YL LS HCAT T RSO T R X 38

6) RN

k= (e, t, y 5, p= #i(g t, y ), q= B, t, y i), r= HHIEG t, y ).

LB Fe DX i B X 3858 y Bl s

7) R EEAEN

v = [t (ucos(t), sf(u), -usin(t), u, 2, 6, s, 0, 1), w=HiH(ucos(t), sf(u), -usin(t), u, x(C), x(D), s, 0, 1).
YL e R AOR .

$BAEULER
LT 5% R IR AR R AL B AR, BRARAE 3D KX AESD, W AN LA KT . i

HEBh% my n FURTOTHIARAL . W] AFEL: B XS N SCAHE SR 76 35 SR BOR -

K 10— RUc BB IXSkEe y BB EETE KIALAR; B 11—~ i X asksg y fhiede g 7 141 12

— A ML EX .
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Figure 10. In Formula (4), the solid formed by rotation of
the element graph region about the y axis
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Figure 11. In Formula (4), the process by which the en-
closed plane region rotates about the y axis
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Figure 12. Algebraic area and plot area of Formula (4)
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SHCENE SR RO R AT Y rT AL, (RS MR A, B B E TR B EIE DL IR Z AR
oy AR, MBS U R IR E N, T H AR R BB B I ). FUNTE S SR IR AR I
AR FI A GeoGebra AR BT B 7 %, B AR RIIAS B AN FHFET, $E G i 5 it
ITBCERDE, BT IR T .
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