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CAI system for the exercise of physics I

Shuichi KAWABATA, Yachiyo YAMADA and Yohko TOKUGAWA

CAI (Computer Assisted Instruction) is drawing worldwide attention recently in a field of

education, with the diffusion of microcomputers. It has such characteristics that not only

students can study repeatedly at their own pace in order to make their comprehension more

completely, but also teachers can easily manage the records of the studing process of a whole

class. Teachers can grasp the degree of the comprehension of each student promptly and

can give appropriate abvice to him.

CAT has been carried out mainly at elementary schools but recently the new trend is ob-

served it is adopted also in high schools and universities. However, the softwares of CAI

are very meager in quality and volume at present. Therefore, we have developed new soft-

wares for the exercise of physics by ourselves without relying on the ready-made ones. CAI

system developed in this paper is also applicable to the exercise of other subjects.
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180

200
202
220
230
240
250
252

CLEAR

DEF

YVEY TEEDO/pD CAl v X7 4

8 1 CAl 7o s 54) 2}

SEG=&HGO0

POKE &H6ED7, 1
STOP ON
ON STOP GOSUB *DUMMY

'K
'k
'Ok
'k
i
b
T oK

’******************************************************

C.A.I. Program of Physics

Promoted by the Laboratory of Physics

Tokyo Institute of Polytechnics, Atsugi, Kanagawa

Copy right 1985 by S. Kawabata

DIM X3 (20), PROGS (54) ,MAINS (54), TITLES (54)
WIDTH 80, 25
BLK$=STRINGS (80, " ")

CLS 8

'Read String.F

GOSUB 510

'Read Prog. F

'Read ID.F

POKE &H6D7,
CHAIN MERGE"

POKE &H6D7,

N

TOP ON

GOSUB 560

GOSUB 600

0
2:"+PROG$ (PROG), 74, ALL

1

ON STOP GOSUB *DUMMY

READ QTs

74 ML

IF TITLES$ (PROG) = QTs$ GOTO 90

COLOR

2 : GOTO 90 :’DEL

LOCATE 15,15 : PRINT Q13

GOTO 4

SD$=DATES$

80 :'END

CONSOLE 22,2,0,1
ST$=TIMES :
LOCATE 30, 0:PRINT QT8

K=1

'Change the variables

)
’
’
’

Problem

Questions

Awg=""
FOR 1I=1

GOSUB 1000

TO QN

ANSS (I>=" ":L(I>=0

AW$=AW$+"(“+RIGHT$(STR$(I),1)+“)”+STRING$(8," ")

NEXT I

LOCATE 0, 24:PRINT AWS
Q& A

'Answer

IF ERg<>"

GOSUB 2500

GOSUB 3000
Y" GOTO 370

IF K>=5 GOTO 280

K=K+1
CMT=1:

GOSUB 660

X
*
%
k3
x
*
X
X

23



24

260
270
280
290
282
310
312
314
316
318
320
328
330
370
400
402
404
410
420
422
424
430
432
434
436
438
440
450
452
454
460
464
470
472
474
475
476
478
480
490
500
502
505
507
508
510
515
520
525
530
535
540
545
550
552
560
562
564
570

575
580
585
5980

594
600
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GOTO 180

ET$=TIMES
'Write Data.F
GOSUB 800
LOCATE 10, 22:PRINT Q28
LOCATE 62, 22:LINE INPUT S$
LOCATE 0, 22:PRINT BLKS$
IF S$="?2" THEN WIDTH 80,25: GOTO 100
GOTO 410 :’NEXT

ET8=TIMES
'Write Data.F
GOSUB 800
PROG= PROG+1
'Write ID.F
GOSUB 700
ER$="BLK"
QN=1
L(1)=0
QT$=TITLES$ (PROG)
ST$=TIMES$
ET¢="00:00:00"
'Write Data.F
GOSUB 800

’

CMT=4: GOSUB 660

IF S$="Y" OR S$="y" THEN RUN "2:"+MAIN$ (PROG)+".cnt"
WIDTH 80,25 : CLS 3

LOCATE 20, 12:PRINT Q38

LOCATE 2, 19:PRINT Q48

LOCATE 2,20:PRINT Q58

LOCATE 0,0
GOTO 480 :'END

v

' wppckiokk . SUBROUTINE PROGRAMS  siodolorook
*DUMMY : RETURN

’

% Read String.F
OPEN "2:String.F” AS #1
INPUT #1,Q18%,Q2%,Q38%,Q48,Q58
FOR I=1 TO 4
INPUT #1,Ws$(ID>,LX(D
NEXT I
CLOSE #1

’

RETURN

'% Read Prog.IF
OPEN "1:Prog.F" AS #1
INPUT #1,N
FOR I=1 TO N
INPUT #1, PROGS (I),MAINS (I>, TITLES (DD
NEXT 1
CLOSE #1

’

RETURN



602
605
608
610
620
630
640
642
646
650
652
660
662
670
680
6930
692
694
700
702
705
708
710
720
730
740
750
770
780
730
800
802
805
808
810
820
830
840
850
860
870
880
890
900
310
3915
920
2500
2502
2505
2508
2510
2515
2520
2525
2530
25356
2540
2550
2560
2570
2575
2580
2580
2592
2594
2586
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'% Read ID.F %

OPEN "1:ID.F" AS #1
INPUT #1,NAS,N$,G3
INPUT #1, PROG

CLOSE #1

RETURN

’

¥ Print Comments

’

LOCATE 0, 22:PRINT W3 (CMT)
LOCATE LX(CMT), 22:LINE INPUT S8
LOCATE 0, 22:PRINT BLKS$

RETURN

'k Write ID.F ¥

OPEN "1:1D.F” AS #1
PRINT #1, NAS
PRINT #1,Nsg
PRINT #1,Gs$
PRINT #1, PROG

CLOSE #1

RETURN

'K Write Data. " X

»

OPEN "1:Data—"+RIGHT8 (" "+STR$ (PROG), 2> AS #1

PRINT #1, ERS
PRINT #1,QN
FOR I=1 TO QN

PRINT #1,L (D

NEXT 1

PRINT #1,QTs

PRINT #1, SD$

PRINT #1, STs

PRINT #1,ET$
CLOSE #1

RETURN

»

K Q & A ¥

’

FOR I=1 TO QN
IF ANS${ID="Y" GOTO 2630
COLOR 5
FOR J=QX (I> TO QX (I+1)>-1
LOCATE 0,LQ+J:PRINT X8 {J)
NEXT J

COLOR 5

LOCATE 10, 22:PRINT STRINGS (70," ")

LOCATE 0, 22:PRINT " ("+RIGHT$ (STR$ (1), 1>+")
LD =LI)+1

COLOR 7
LOCATE 12, 22:LINE INPUT A8 (D
IF As(I>="" GOTO 2580
Bs (ID)=LEFTS (A8 (1) +" ", 6)

LOCATE 11%(I-1>+4,24:PRINT B$ (D

BZ";SPC(12);UsCI)

25



26,

2600
2610
2615
2620
2630
2640
2650
3000
3005
3100
3110
3120
3130
3140
3150
3160
3170
3172
3180
3190
3200
3210
3220
3230
3240
3242
3244
3246
3248
3250
3252
3260
3270
3280
3300
3350
3400
3480
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FOR J=QX(I) TO QX (I+1>-1
LOCATE 0,LQ+J:PRINT X$ ()
NEXT J
NEXT I .
LOCATE 0, 22:PRINT STRINGS$ (70," ™)
RETURN
"X Answer X
ERg="N"
FOR I=1 TO QN
IF ABS(VAL(A3(I))> - ANSC(I)) > ER(ID) GOTO 3200
COLOR 4
FOR J=QX(I> TO QX (I+1>-1
LOCATE 0,LQ+J:PRINT X8 D
NEXT J
LOCATE 11%(I-1)+4,24:PRINT Bs$ (DD
ANSs (IH)="Y"
GOTO 3300
COLOR 2
FOR J=QX (1) TO QX (I+1)-1
LOCATE 0,LQ+J:PRINT X8 (J)
NEXT J
LOCATE 11%(I-1)>+4,24:PRINT B$ (D)
IF L(I><S GOTO 3260
CONSOLE 22,1,0,1:COLOR 4
LOCATE 11%(I-1)+3,23:PRINT LEFT$ (STR$ (ANS(I))+” ", 10
COLOR 2
ERg="Y"
ANSS$ (I>="N"
IF LdI>=5 THEN L(I)>=0
NEXT 1 . .
CONSOLE 22,2,0,1
COLOR 7
RETURN
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8% 2 BHEME v/ 549 X b

1000 DATA "J1&#T) (2

1001 °

1002 '* Change the variables % v )

1004 ° , S S , ‘
1006 G=9.8 ¢ PI=4%ATNCI) : 0=2 :"IERO/NEELIT ORI
1008 :
1010 X=VAL (RIGHTS (Ng, 3))+VAL(RIGHT$(TIME$ 2y
1012 X=X+INT(RND(0)*100) - -
1014 RANDOMIZE (XD

1016 °*

1018 " %8

1020 T=INT (RND(1)>%20+5) /5

1022 T$=STRS$ (T)

1030 A=INT(RND(1)%7+3)

1032 A$=STR$ (A

1040 B=AXT/2

1042 B2=STR$ (B)

1050 C=INT(RND(1)%10+5)

1052 C$=STR$ (O

1060 TI1=INT(RND (1)%3)+1

1062 T1$=STR$ (T1)

1070 T2=INT (RND (1)%5+2)+T1

1072 T28=STRS (T2)

1080 M=INT (RND (1) *10+5)

1082 M$=STRS (M)

1200 ' [U]RR

1210 Q8 ()="Y@"+Ms+" [k g IOMEA—ER EZHEHL T2, FOMEV

R L OBRE e LT

1220 Q8 (2)="" :

1230 Q8 (3)=" v (t) ="+A8+" . t —"+B3+"
m/s1"

1240 Q8 (q)=""

1250 Q&(S)""tkb‘—’*hété PITofizE &

1400 * ZM

1410 m<n="(n ZOWRIZEHNT WA TIEAN», "

1420 X$(2)="

1430 X$(3)= " (2) WUO[th@ﬂﬁﬁ +C8+" m1D L & B

+ﬂswwSmeH7%%@ﬁﬁ%?w;

1440 X$ (4>=""

1450 X8 (5)="(3) WZI0 [s 1IZMEDFAICH > THEMESFUESL

BAET 0% R L,

1460 X8 ¢B)=""

1470 X$(H=" @ PR ISR +T18+" [s1H 5 "+T28+” [s 1DEISHEA

f&%*tmi

1600 "%

1610 A (1) =MxA

1620 A(2)=AXT142/2-B%T1+C

1630 A(3)=2%B/A

1640 A (4)=A%(T242-T1/2)/2-B%(T2-T1)

1790 °*

1800 NP=5 :'[MEo4iTH

1810 NQ=7 :’ 47K

1820 QN=4 :' B

1830
1840 * M 1T L:: S )

1850 QX ( 1)= 1 : Us(1)="[N]"
1860 QX( 2)= 3 : Us(2)="[m1"
1870 QX( 3= 5§ : UsH="[s1"
1880 QX ( 4)= 7 : U$(4)="[m]"
1890 °

1900 MO Bt 1T8+ 1

1910 QX (C 5)=8

2000 ’color

2010 FOR J=1 TO NP
2020 CLW)>=5

2030 NEXT J

2050 "fTOBEEZD,

27
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2060 CL(3>=6

2100

2105 *% Answer *

2108 ’

2110 FOR J=1 TO QN

2112 ANS (J)=INT (A (J)*10A0+. 5)/10~0
2120 ERWJ)>=1/1070

2125 NEXT J

2130

2132 'FREDMNUEUTORBREELS.
2135 *ANS (D=

2160 °*

2162 "EMOEHEZLD,

2165 'ER(N) =

2190

2200 *Display the problem
2210 LOCATE 0,2

2220 FOR J=1 TO NP

2230 COLOR CL J>

2240 PRINT Q$ (DD

2250 NEXT J

2260 COLOR 7

2270 °

2300 *Draw the graph

2310 ° GOSUB 3500

2320

2400 'Display the questions
2410 Le=8 :’HEoRWBT
2420 FOR J=1 TO NQ

2430 LOCATE 0, LQ+J:PRINT X3 ()
2440 NEXT J

24380 RETURN
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