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E il il g5

0-1 REBHR.EXR BHBEKEa=3i+4j-5kfb=-i+2j+6k,K:

(1) EREWKE;(2) a-b;(3) a5b Z[EKKM;(4) BRRBHUFMAEE;(5) REM
a+b 5KkBZa-b;(6) K axb.

MB:(1) a=/3*+4"+5" = /50, b= /1"+22+6" = /41

(2)a-b=-3+8-30=-25

a-b -25
(3) cosa= = = -0.5522, «=123.5°
ab /50 ./41
(4) a, 3 b, -1
cosq =—=——, coOsqQ,=—=——
‘e /50 b At

(5)a+b=2i+6j+k, a-b=4i+2j-11k

(6) axb=(4x6+2x5)i+[(-5)x(~-1)-6x3]j+(2x3+1x4)k=34i —13j + 10k
0-2 XBRY CHa+b=11i-j+5k, a-b=-5i+11j+9%.

(1) KaXkb;(2) RaHa+bZRIKMEA a

f#:(1)a=[(a+b) +(a—b)]/2=%(6i+10j+14k) =3i+5j+7k
b=[{a+b) —(a—b)]/2=%(16i—12j—4k) =8i - 6j -2k

(2)a- (a+b) =33-5+35=63,cos a=63/(lal - la+bl) =63/( /83 ,/147)
0-3 RiEBH,&la+bl=la-bl,MaFEHTFb.
B:la+bl’=a’ +b* +2abcos &, la-bl>=a*+b> -2abcos a
HEEA
a® +b* +2abcos a =a* + b -2abcos a
4abcos a =0
a=m/2
0-4 AEH ZEHALTRATH—KEA IBELIREA
2% HhiER: 0 £
(1) BigMmeFEmi'y' k' =k;
(2) A, A, A i J' k'FR A KRR T8I .k,
TR i A, A, A A, A A, HIXFR;
(3) HEBH A? + A7 + A7 =A%, + A% + A2, RO -4H




2 % ®

f#:(1) i’ =cos 6i +sin §j,j' = — cos i +sin §f
(2) A=ALi' +Aj + Ak’
A=A +A)j + Ak =Ai+A j+AK

H (1) RGP AT Ho e 9
A, =(A, -A})cos
A, =(A,-A))sin 0
A, =A!

(3) .

0-5 E*”fc" cdr HEERBHEA S CHFE, & P HRERE (Vxo) |

v - dr
356 AS N CHETHAMERZAR, EHARE AS EREFH VR HERE.

v - dr
EXEB Vxo | = };_rg < AS R AS FLEE B A Y AS — 0 BHZ A B IR HE R B B e
iIE%:éﬂ - dr =fov - dSs
HERR :

Vxo =(9,v,-9,v,)i+(9,9,-9,9,)j+(3,v,-9,0,)k
Vxy +dS =(9,v,-9,v )dydz+(9,v,-9,9,)dzdx + (9,9, -9,v,)dxdy
=(8,v,dy-9,v.dx)dz+(9.v,dz2-9,9 dy)dx + (9, v ,dx =9, v dz)dy

[LCo,v.dy ~5,0.dx)de = [de( [5,0.dy - [o.0.dx)

=f[v,<x,y+Ay\ 2) -0, (x,y,0) |de v, (x +Ax |y +Ay| ) -v (xy +Ay| L2)dz

o o o

j[vz(x + Ax

£ v dz

[ 2

g Ay | o) - e (e, ]l

ﬂx(a,v,dz - 9,0 dy)dx = 3€Cv,dx

ﬂz(azvydx -9,v ,dz)dy = ivydy
i A

v +dr = | Vxo -ds
g J

Bo-5H
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1-1 ARSGHIRETHHEEMURNEE,XEHN 3.85 x10° m, FAHIN 27.3 X, 7 A =4
Xof # 2R 32 B 9 ) A0 2 BE BUE R 2 07
@ a _v _4m’R _4x3.14° x3.85 x10°
R T (27.3 x24 x3 600)°
1-2 (1) #ERAEARN 6.37 x10° m , SR HWER AR IE 2 18— AU X 3R 00 B9 1O B3 B, A m/
s HENT;(2) HERGEKBHIZFTRYBIAE H428 1.5 x 10" m , SR HWBRAR T A BH &4 [i).00 g B , LA m/s” 4
BT 5(3) RICIE FBA A PH 2R LAIE (oL BT 0 B G40 R B 3l 2R A 0 2.8 x 107 m, ol
2.5 x10° m/s, 3R A FH 2R AR KT ERYA] 2R A4 [0 Co I JBE , A m/s™ DR B 5 (4) SRIX 6 HI3a B 4 HL A
v} 4m'R, 4 x3.14% x6.37 x10°
B:(1) a, =p-= T~ (24x3600)°

m/s’> =2.73 x10 > m/s’

m/s’ =3.37 x 10 * m/s’
(2) o, o 4TR 43147 x1.5 x10"
"R, T>  (365.256 x24 x3 600)°

v;  (2.5x10°)?
(3) oy =gt = 23X
R,  2.8x10

(4) a,ta, a, =1.51 x10%:2.66 x107: 1
1-3 YEYEKESSP(RHEMAE) THEN, B TEENRZW, WENERBHET —
MERHER o BEZEETENYEA —MEETER
a,= -g+b’

A5 =0.002 m ™, 3R v (375 HYAR B R EIT LA RN, ERNEEETE.)

f#:v = /% = /% m/s> =70 m/s’

1-4 JREKFSER 48 m, ERPIER o, 733 m/s, (1) RIWE A ;(2) BER XL
R M v, B — S M7 QRA SRAE. IRERH AR

m/s* =5.94 x 10 *m/s’

m/s’> =2.23 x10 Pm/s?

(1) KFHRE
2 .
_ v,sin 2a
g
sin Jo =28 AEXNE 4 o5
v, 33
a=13°

(2) 77°.
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1-5 ABHEELRL31 m/s f3)3 BE A 24° 810 57 A5 B8 o — 3R , BB ek A B MU T b =8.2 m, 3R .
(1) B s BIBRITZE 3 b AOK FBEBE x5 (2) BB S BIBRET

24
TE M b B AR A L. A

1, = !

% - X =v,c08 at, y =v,sin at —Tgt \\
h
(1) i EmiztE \
y =axtan o - —& —x” o X *
2vycos” @
-8.2 =, tan 24° - 228 # g1-5H

2 x31% x cos?24° '
xl =73x, - 1344 =0
%, =88.3 m
(2) i=/h +27 = /8.27 +88.3° m=88.7 m
1-6 BERREEMEEOPE —FAREH r=A(e i+e ) BH. o HERK K.
(1) RRAEt=038]t=1/a WHIRLB R X AR »
B 34 B

(2) 7E t = 1/0 B Y 33 B 00 338 B #0)
(3) t=03%t=1/a WKFHmERE,
(4) A£ B0 2 B 3 BE e B
(5) IR A5 932 3 B3 o —

A %
(1)
&1-6H

Ar:r(%) -r(0) =A[(e=1)i+ (e —1)j]

v

%=aA[(e—1)i+(e"—l)j]

tA]

1/a Va

v_=af0 vdt=af0

(2) By =ad(e"i-c™), a=ad(e"i+e ™),

1/a
vdt:af dr = aAr
0

i34 v(%):aA(ei—e—lj), a(%)=a2r(%)
(3)a = af;/a(%)dt = o’A[ (e - 1)i - (e - 1)f]
(4) WL(2)f&.
(5) NPk ih 4k , % EA% RS oL@ % &R A F.
fE =0 B,

r(0) =A(i +j)
v (0) =aA(i-j)
TE t—o (a>0) T, e“—w e "0



F Tl YN e 5

[ &l r—Ae”i, v —»ade™i
1-7 KRFEENEE WRABWMAEAE BT HL T 02,0y W3, BwLASIH ¢ i3
3, KRR E M ST, #E, . ¥ MA=a, MB=b, L OBA =6.

fiR: M S AFR K (bsin 6,acos 6). 5
HESTE,H
2 2
:—2+g;=1 (0<x<b,0<y<a) 4

HEN R
%= (bcos §)0, y=( -asinh)f
B AR ¢
%, =0, y, =(a+b)cos b

al-7H
KEE
}}lz_c
. c 1
;ﬁe-a+b sin@’&
c . .
vM-a+b(bcot01—aj)
Al = b*e? li
YT (a+b)A’

1-8 HKiEZ) — /UK SHF R — A B o, (8] 40 LARD B 3 o, DA LB 1) L 357 b 54
B, RS 0 NPT ) b 25 KRB, J B/ L3R B ok
5.

R AR RINE KEREA

d’x/di* = —gsin a, d’y/di* = —gcos a
Mi=08f,x=y=0,F
v, =v,cos (0-a), v, =vysin (6-a)

H B AT 7%

y

Am1-8 K

1 : : 1
x =vytcos (0 —a) ——gt’sin @, y=wvytsin (6-a) —Tgtzcosa

2
Xof L 7 #b £3 FR) BF [
t =2v,sin (0 —a)/gcos a
S S:

a

S=x =”,¢5"§S{[sina+sin2(€-7)]

B 6= + B RS

1-9 WMAHKFPREENEE R RAEUMEEMAERE o SRS 0 R, AH W
FLNFEERE E =0 B FFFFIR A O R &, LUEEH & u W88 17 S0z 3l , SR/NF 9 3 A
.
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BB EAR AR R
r=re
e, =0e,, e,=-fe

X e, e, 53500 r 0 J7 1 i B0 6 B K

dr . '
v =— =re, +rbe,

de
“=E=("’0)er+(’9+2’9)eo -9
HEE6=w,r=u,§=0,r =, N

v =ue, +rwe,, a= -utw’e, +2uwe,
/NI A B i ) RS ¢ R O, 420 D S ¢ 2, T 6 2 B
1-10 Yl EEMEE —FAEEEL s =4asin 0 INKRIE 3, % 0 = %5, WK
BEIR A — W8 R IE A 2.
s AR (BB LR ) 0 BB IZ YIS » B 6] 5 .
ds

v=— =4awcos 0

di
HH w=0=1%

a, =%= ~4aw’sin 0 (Y] )
1)2
a, =—
P

p o 2 9 KR =j—;=4acos 0.5

a, =4aw’cos § (¥ [ Jin gk BF)
S0 a’ =a +a’ z4a0’ = HEHK
HATTBLHE VAT S5 5 THESE 3h 40 o VI 1) 06 6, 30 A% 000 10 07 A 22 T 6 0 A8 A 1 2 4%, T
DR B TF B T AR (a, 48 16 22 B0 10 K TF ).
1-11 REFEEE —JF AU EE 0, 7£5KF

JRANSE 6, W97 B ) , 28 W 23 SR A, SRR A ¢ B %I B
D) ) R ) 0 2 B A2 . v
R B w2l 5K F R 6 fa a0
a,=gcos fe,, a = —gsin fe, i
sin 0=&, cos 0=v—x o : x
v v
H v, =v,c0s 0,, v, =v,sin @, — gt Hil-11E
[ v= /vy - 2v,gtsin 6, + g1’

® =



Z i Y B 7

vy — 2w, gtsin 6, +g'1

4l = gcos 6

v,cos 6,

Hrcos = P

1-12 HAXHEE KETEER, KA FRATE, =3 m/s, 7L b =2. 4 km. BEMFE
t =10 min P, 3 7 [ 6B U A VT, 16025 B0 AR (AR AE A 2 07 FIARAT 7 XK A e, Ry 22207
& RS S e, FfLEe , FIfHIEsh, & M , B E R L1

u=%j_=4j, v, =3i GEEEMBALN m/s)

3] v=v, +v,
v,=v —v, = -3i+4j
SR AT 97 14 5 7K 9 77 161 G e £ e=arctan%=530

Yy 5 /3 +4*m/s =5 m/s

m1-12 B M;1-13 B

1-13 MEBEEFMMEE PLARSAE—FLEN RGN EUHEE o HRNELSTHEE 5. 3R
Sk o BREERES,R P AU Y X0 .

MBI R i,k Kk TER B E P i T E 2R .

P R J 77 16 B2 5% I

a,= -w'r=wR sin 6
A N o K
a' = —%sin 6j —vTI:“COS ok
o B B Jon 3 E
2w xv =2wk x ( —v'sin 0k —v'cos 6f) =2wv'cos 6i
AT A 3 E

2 2

a=2wv'cos i + ( ®’Rsin 0 —%Sin O)j - (%cos G)k
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REIN%EER

1-14 —YRBELZHOIMEER o = -k’ k H—E K. FEt=0 M v =u,,5R:
(1) 577 7 2 FEE P Bt [ 25 7% 09 B
(2) v i« R R K.

dv dv * do : v
:(1) -k’ ==, = =_1}d == = 4
ﬁ ( ) v dt 1}2 b - 1)2 kJ-odt, £ 1 +1)okt
dx 9 _ % ) _ [ %
dt ~ 1 + vk’ do = 1 +v0ktdt’ f,odx B fol +voktdt
WY.L
R R
(2) | EXA
_ 2 — 1 ns -k(x-xp)
k(x-x,) —ln1 +vokt_ln e
A4
v =y e F*7%)

1-15 BAHhRWFELAE—FRR m MM IR T 85 1 M40, oy MO T b 9 A LA 5 3 o, 18]
B, AN FPEMTF I AET s BERSa, .

(1) 3 v;

(2) ERIMEPE a;

(3) FESHER. h

ﬁ:(l)v=%, w=ly - JH A (l, HRF 4 s =
. ds _
K), ﬁ*dt—”o- H1-15 &

H A

b ] 31)0
R+ s

(RRRERBAL ,x B K FH AR ERIE, ERFHHREERED B 17 05 132 3. )
_dv _dods  dv

i T e r (S
(3) v= - o —E—gv dx—‘_Sds
Jiee At MTe—
s=\/sz+h2—h
-Ax = /s* + K2

s=0

1-16  —9kLL v, =20 m/s 3 BB, 351 F o = 60°, W 25 B 77, i <
(1) METFIRBFEN 1.5 s K, B H M 5K FEHOEA o« HEDS? 2.5 s K aXW
E 2



RE 4 E

(2) #b ks & & ad ] Haz 3h 5 16 5K P R o =45°F , 33 i 944 i =5 BE Qe 2
(3) TEBIE B = Ak B v o S AL ) il R A AR £ D7

v v, sin - gt
#:(1) tan @ =2 =" % T8 _ 4 935 _0.98 ¢ (¢ HIELLH $)
v V,C08 @,

x

tan @, =1.732 -0.98 x 1.5 =0.262, a, =14. 68°
tan @, =1.732-0.98 x2.5= -0.718, a, = -35.67°

(2) tan 45°=1.732-0.98t=1, ¢t=0.75s

¥ =v,tsin —%gt2 =10.2 m

_ (wycos ao)z_ _ (wycos o)’

— 5

(3) BFE A a, =10.2 m

2

2
Vo Vo

=— = 0° =——=81.
FBIKA a, p gcos 60°, p Zc0s 60° 81.5 m

—HHRE—EHZ LR ERS, PO UEEE B, —/MaTRET R

1-17
e 1 ¢ =0 B, A0 T B A, SR A F RO E B

fi& . x=vt—Rsina)t=m—Rsin(7ve—t)~
y =R — Rcos —
v —gﬁ—v—vcos v ) —ﬂ—vsmv—t
AT Ry, % ade R
a —di—isin Lo _%_v_cosﬂ
*"dt R R’ 7 dt R R

1-18 BH—RAFEEERN c WEAZEZ, AEE o =bt B1-17 A

(bR, RAEALRMTERLIRE B EARER EERR NEERE.

fR: HALKFT:
bt*

a = I;wdt = J:btdt =5

2 2

% =acos @ =acos —, ¥y =asin——
23 2

2 2

10) . v, = abtsinbL v, =abt cos —
"_ )¢ = w? 2

. bt bi?
a, = —absin — - ab’t* cos 5

bt® 2.2 7
a. =abcos — —ab’t sin —
4 2 2

e
de, - de,
4 ’ BT r=ae,, »=S=a
e dt ds

de, =2le, Isin dz—mel = dae, = btdre,
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e, NYIEIT e iy B R B

v =abte,

N del da
G —_— = ——e = - |
[] # ] {1E & L° bte, , |

a =abe, - ab’re,
1-19 — RSP EiZ3, BMEHN r=Re™ 0 =nt(R.m.n HEE) ISR I AUIE B 3
JE o .
& r=Re"e,

d deg
v =Rme™e, + Re""d—t' =Rme™e, + Re™—e, = Rme™e, + Rne™e,

de
KA, e, YL i i) B % &

dv i mde, m 9€
a4 =— =Rm’e™e, + Rme™— + Rnme™e, + Rne™—2
de de de

mt mlde mt mldo
=Rm’e™e, + Rme R Rnme™e, — Rne e

2 mt 2 mt

=Rm’e™e, + Rmne™e, + Rnme™e, — Rn’e™e,
=Re™(m’ -n’)e, +2Rmne™e,

1-20 ¥#2Ha WEMUAEE GHAOCH(SROEEETRHATVTEMWES) s,
A—HHUEE u i8NG ER SN — R ERAELIE (o HWhwe), K mmp K
BE i B [(a-ut)e,; -ue, +w(a -ut)e,; —rw2e,—2ua)e,]

1-21 FESEiE ABREmEAL Ly, = (0i +55 - 3k) m/s B F—BK,BRLL a = (0i +0j -2k) m/s’
WNEE S (0F) ,5RE S s J5 M s E.

Bv =, +fladt b, +J-l(—2k)dt = (55 -3k) —2kt = 5/ - (3 + 21)k

v,.s =5/ 13k (v HBAH m/s)
1-22 — AfERKFRIMEFE R 4.0 km/h, (1) BUZEM ZE VT 0 R, 1T /K 2 2.0 km/h,#
i AB A F 3t R B3k TE % B, 7 AT 7 i RUAT 2 (2) 9T 5% 4.0 km, % bR B E M0 b E L
KB ] BEIT 7 (3) 4 b 75 28 55 S P 060 0 0, o 140 46 1 1 2

ﬁ: (1) Sina:v—mzl,ozzaoo -
p 4 ke _.__-b\’Q
d \
(2)t:i=#=115h \% \
Vg Uy cos 30° ' .
(3) Bk 45 165 LB B8 150 AR 0 F6 VT 4] B 4« —
«—2 Bm1-22/
_v,w cos 6

éj—; =0, 0=0 2K 180°, J5 & N A HE, & 5. A1 L34 f3 B 15 1 56 B o YT B ] 0 .

1-23  —5800 d WL 5 BN f 1 B B0 AR I b, 78 2 A0b 03 2 O, JT 0 A 35 32 £ c,



BREII%GE 11

— /I AR BE w U T K I B AT B SRAR B P A R R

#:oy = by, R =0 y
2¢ .
‘07K=7yl d —_—
Vg = U .
v, =0 +v —Eyi+uj-ﬂi+dy' Y
iy T Y ARk x = = i
d ' el Lo
dv _2¢ dy _
Hof PPN AP Py
dx 2¢c g 2¢ " 3 ud
L2y = =5 & = 221 vd = A S il 2
P EE foux dfoy Y, ¥ " (Bl ph 2% )
fiq d
EEA x=%, y=d

1-24 Wi LA — %M, R0 R E_ BRI ROE I Q% DS R o R K AL R34
P08 6 R T 2 22 W, T A R R R o AR RN A 6 S E B 2
B /MR MEZGE 3, AT RO B s N B
PRARE « Bl A FE MK E K ER O ARIRRA EER
B2 e, MR E v R KR
=P -k
K b =X 2 % I [ 5R 5 %, AT 4%

dx dil

BT EERARIASER o 8, JILE di/zde= -
iy b KT A5 A i e B A 3 ) G B 4 3

dt =« dt x ol
u =0
e R
a, =0
B M BT UL, A A T BE RN DN S BE B 5 1 ¥ 5« Rl IE D 1 A B, ELN R BE R BUEREE & BB

T 32 3 K.

1-25 UNEEAAER MR ST E ) G i AGE sh i B N A R S B A L R s
SRR RO AR EA &P SR (STEE I ) , 7K B T A A R AR IR /9 2 A (3957 Stk i 4k
) B TSR R B A BRI ¥h & 2 6.

WEE(1) @ K # L, /N LA A) B 3 B R G 9 @ K ST R U, /N M B K T T 5
@ b B a R —HE ST HEE ).
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VAR (2) /MY B R 07 16 B TF 3, K A9 MK 1 F o, & RIS a5 50
WAEE(3) K P X FREG PEAM 5 , B K%, W o0l ¢, /N W 2 B 2 7 16 5T
w FFEl, B BRI, K c BB L. B RN

R K dy/dt =u
2cy/d 0<y<d/2
3T 7K 3 - dx/de ={ 7 y
2¢c(d-y)/d d/2<y<d

13450 2 BF 5 0 7K O S S0 R B 0 % 40 A B UL, 48t /U 2 T . [ 4B R so = c —4c(d/2 -
y)/d u=1EH. ]
c-x=k(d/2-y)* (y<d/2)
Hx=0 c-k(d/2) , B k=4c/d® T v=c-4c(d/2 -y)*/d".
/I A VAT (R R 3R TR K B A0, YR 8 2R 2R /N A VAT B B )

TR R E B

T 7K 32 3h B 4L B RAT F



B’ E IS8 13

TR o A T 3% 1 /N A o 3T 7 /) A % i E
=
AT RGN T7 16 B /IR 3 BESTMEE

SE L R RINHE—- S TR

1-26 BEEHAUREH¥FTH—-NTHEENYEER, ﬁ%ﬁ%ﬁﬁﬁ%*ﬂ@ Aﬁﬁ!
B, EREARNASRCHEM L RE. £ EKREF, ?J’Eﬁﬁ&*ﬂfrﬁmﬂi
R, B 2 A0 L A A S B R O

EXigitBHE:

L xf ki BAR s Pl A E « (1) oy (e) , 0

v (t) = (dx/de)i + (dy/dt)j
BEHNE DL R



