On Ngii Minh

HUGONG DAN GIAI BAI TAP HOC PHAN GIAI TiCH 2

Chwong 1. HAM VEC TO
1.1 Tim mién xac dinh cia ham véc to
(a) Xdc dinh cdc ham thanh phidn: x = x(t)

(b) Tim mién xdc dinh cia tirng ham thanh phin

y=y®

z=2(t)

(c) Két hop va két luin
Vidul

Lori giai

Cac ham thanh phéan:

Mién xac dinh cua x:

Mién xac dinh ctay:

Mién xac dinh cuia z:

Mién xac dinh cua r(t) la:

Vidu2 Hamvécto r(t) =
Lori giai
Cac ham thanh phan:
t2 -1
Yo YT

Mién xac dinh cua x:
Mién xac dinh ctay:
Mién xac dinh cta z:
Mién xac dinh caa r(t) la:

1.2 Tim gi¢i han cia ham véc to

Hamvécto r(t) = (V4 —t2, e 35 In(t + 1))

x=V4—1t2, y=e 3, z=In(t+1)
4-220 & 2-)2+H) 20 ©-2<t<2  [-2, 2]

vt (-9 +9
t+1 >0 =t>-1 (-1, 49
1<t <2 (-1, 2]
k
T8 Z=sin1rt

Int
t-1+#0 &t+#1 (-9 DU, +9
t+8 20 &t=>-8 [-8, 49
t>0vat #1 (0, 11, 49
t>0vat #1 (0, 1 (1, 49

Ap dung cdc kién thitc vé gici han ciia ham mot bién dé tim gici han cia tirng ham thanh
phén (trong cing not qud trinh).

(a) Néumdttrong cdcgivi han do khong ton tai thi két lugn ham véc to khdng co gioi han

trong qud trinhio.

(b) Néu cd ba ham x(t), y(t) va z(t) cung co gwi han la xo, y va zo twong tkng, thi goi han

cia ham véc to'la (xo, y, 2).

Tim gi¢i han ctar(t) = (V4 — t2, e~ 3%, In(t + 1)) khi t -0.
Lovi gidi

Vidul

Khit->0thi: x(t) =vV4—-t2->2,y(t)=e 3 >1,z(t) =In(t+1) >0

Vay r(t) = (V4 —t2, e 3%, In(t + 1)) - (2,1, 0) khi t 0.

Vidu2 Tim gi¢i han cua r(t) = <1t—Z,SiTm,£> khi t »+o0
Lo giai Khit—+co , tatldy
x(t)=1+t2=tlz+1—>—1 y(t)=msl—>0
1—1t2 tlz_l t t

Vay r(t) - (—1,0,0) khi t >+
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—t_ 1
Vidu3 Tim gi&¢i han khit -0 ctar(t) = <671,ﬁ, 1+ sint)?>
Loi giai Khit—0thi
et—1 e —1
t) = = — -1
x(t) n -
(—t)
t) = =- ~1
YO = A=y Aol
sint

1 1 t
z(t) = (1 +sint)t = {(1 + sint)ﬁ} —»el=e¢

Vay r(t) - (-1,-1, ¢khit-0.

Vidu 4 Tim gi¢i han khit -0 ctar(t) = <s in%, t, cos t>

Loi giai Khit—>+0th i % — +00, nhungs in% khong c6 giéi han.

Vay khong ton tai gi¢i han cta r(t) khi t —0.

1.3 V& @6 thi dwong cong dwgc cho bdi clia ham véc to

Chung ta c6 thé sir dung MATLAB dé vé cic duwdorng cong va mat cong.
1.3.1 Védwong cong trong khdng gian hai chéu
(a) Str dung ham ezplot(f unx, funy, [tmin, tmax])

Vidul Vé do thi dworng cong dwoc cho béir(t) = (2cos t, 3sintrén|0, @
Loi giai ezplot(' 2*cos(t)', ' 3*sin(t)"', [0, 2*pi])
Viduy 2 V& db thi dwomg congy = e~ trén f1, 1]
Loi gidi Phuong trinh tham s6 twong (rng la x=t y= et € [-1, 1]

ezplot(' t'exp(-t"2)' ,1,1])
(b) Str dung ham plot(x, y, ...)
Vidu3 Vé do thi dwong cong dwoc cho béi r(t) = (2cos t, 3sintrén|0, @
Loi gidi t=0:.01:2*pi;plot(2*cos (t), 3*s(n));
Vidy 4 V& db thi dwomg congy = e * trén f1, 1]
Loi giai Phwong trinh tham s6 twong &ng la x=t y= et € [-1, 1]
t=-1:.01:1;
plot(t, exp(-t.*2)); %Chu y:c6é d&u chdm "." trérc phép toan " "
Vidu5 Vé d6 thi ham y = sinx tr én fm/2, m/2] &¥ham ngwoc ciia nd tr én cung ndt hinh.
Loi gidi Ta st dung 1énh hold on dé giir dwong cii khi vé dwong mai.
t=-pi/2:.01:pi/2; plot(t, sin(t)red', ' linewid®):,%Ve védi mau dd, nét kép
hold on;
t=-1:.01:1; pld(t, asin(t)'b', ' linew); %V iét tit: mau xanh, nét kép
Vidu 6 Vé d6 thi cichamy = sinxvay = cosx trénm, ] t&n cung mot hinh.
Loi gidi Pwong sinx mau dd, dwng cosx mau xanh, & hai cung nét kép
t=-pi:.01:pi;
plot(t, sin(t), 'ed' f, cos (t)," blue" linew 2); %Veé véi mau do, nét kép
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1.3.2 Vé dwong cong trong khdng gian ba chéu
(a) St dung ham ezplot3(f unxf uny,f unz,/ tmin,tmaxj/ )

Vidul Vé do thi dwong cong dwoc cho béir(t) =(3 cos t,4sint 2jtrén [ 08m]
Loi gidi ezplot3('3* cos (t)'4*sin(t)"", 2*t[ 0,8* pi] )
Vidu 2Vé dwong tr on ban kinh 2, tAmati géc toa dd, @m tr ong mit phang z = 3.
Loi giai ezplot3('2* cos (t)'2¥sin(t)"", 3*t 0] 0,2* pi] )
Vidu3 Vé dwong tr on ban kinh 2, tAmati (1, 2, 3),am tr org mdt phangx = 1.
Loi gidi ezplot3(" t"0'242 * cos (t)' 342 *sin(t),[ 0,2* pi] )
(b) Str dung ham plot3(x, y, z, ..)
Vidu 4 Vé d6 thi dwong cong dwoc cho bdir(t) =(3 cost, 4sint, )2rén [0, 1§
Lo giai
t=0:.01:8*pi;plot3(3*cos (t), 4*sin(t) tp
Vidu5 V@& ba hinh chiéu clia dwong cong tr ong Vi di 4 xudng cac mat phang toa do.
Loi giai Chiéu xudng mit xythi cho thanh phan zbang véc to 0 (12 0*t)
t=0:.1:8*pi;
plot3(3*cos (t), 4*sin(t), 0*t, 'red', ' linew, 2)
hold on;

plot3(3*cos (t), 0*2ft, ' blue', ' linew , 2)
plot3(0*t, 4*sin(t), 2*t, ' green', ' linew , 2)
1.4 Xac dinh phwrong trinh tham s6 ctia dwdng cong dwoc cho bdi giao ctia hai mit cong

Gid st hai mdt cong co phwong trinh tong quadt Fi(x, y, z) =0vadFx, y, z)=0.

Ta cin khiv mot bién, hdcx, hdcy, hdczkhdi motphwong trinh, Bngcdch riit z tr phrong
trinh mo thé vao phwong trinh kia, dé nhian dwoc mét phwong trinh chi chiva hai bién. Py thuc
chdt Ia phwong trinh cia mot mat tru.

Vidu @ phwongtrinh Fz2(x, y, z) =0tariutradez =z(x, y), thay vdo phwong lmh thiy
nhdt nhan dwoc phwong trinh F(x, y) = 0.

Tim cdch tham s6 hoa phwong trinh F(x, y) =0, gistvdo lax =f(t), y =g(t). Thay x vad y i
cdc biéu thirc £ (t) va g(t) vdo phwong tinh z = z(x, y) ta nlin dwocz = z(f (t), g)) = h(t).

Vdy phwong trinh tham sd cia dirong cong 1a giao aia hai mat cong di cho la:

x=f() =81 z=h(t)
Vidul Tim phwong trinh tham s6 cia duwong cong la giao clia hai mat cong
x2+y2=1vaz=x?
Loi gidi Tt phwong trinh thi hai ta c6 z = x2. Phwong trinh thi nhit khéng chira z,
cling coi nhu ta da khitr dwoc z va nhan dwgc phwong trinh x2 +y2 = 1.
bé tham s6 héa, dtx = cost, y=sintdirthé vao z = x? ta nhin dwoc z = cos?t.
Vay phwong trinh tham s6 cta giao tuyén la X =cost, y=sint, z=cds
Vidu 2 Tim phwong trinh tham s6 cia dwdong cong la giao clia hai méit cong
X2 +y2=4vaz=xy
Loi gidi Tw phwong trinh thir hai, coinhwtad rutrawocz =z(x, y) =xy.
Ta tham s6 h6a phwong trinh thit nhat (coi nhw da khir dwoc z) bang cach dat
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X = 2cost y = 2sint
Thay x, y i cac bi€u thirc theo tvao z = xy, ta nhn dwocz = costsint :% sin2t.
Vay phwong trinh tham s6 la x =2cost,y =2sint,z =2sin2t
Vidu3 Tim phwong trinh tham s6 cia dudng tr onla giao cia mat phangx +y +z=1v &i
mat ciux? +y2+z2=>5.
Loi gidi T phwong trinh thit nhat ta c6 z = 1 - z - y. Thay z vao phwong trinh thi hai
tanhan dwocx? +y?+ (1 —x—y)? =5, hapx? +y? +xy —x —y = 2.
Ta can bién d6i dé khir s6 hang chéo xy theo phwong phap Lagr ange
x2+y2+xy—x—y:2@(x+%y)2+%y2—x—y=2 (*)
Patu =x+iysuyrax =u—3y, thayvao (*)taduc
w+iyl—u—jy=2 (2%
S6 hang chéo da khir dwoc, ta khir tiép cac s6 hang bic nhat
wou=(-g) - =il g
Thay vao (2*) ta nhin dwoc

_1)? S
(-2 +30-D' =5 hay [+l

Ny

bay la phwong trinh cia mét ellips e. Ta tham $ hda bang cach dat

7 7 . 7 7 .
u—;= |cost y—%z\/;smt hayu = ’—cost+% yz\/;smt+§
. n ’7 101 |7 . 1 ’7 1 (7 . 1
V1x=u—%ynenx= —cost+———J:51nt——= —cost——J:51nt+—
12 2 249 6 12 249 3

Thay vao phwong trinhz =1 - x -y, tanlin dwoc

7 1 7 . 1
Z=— |—cost—= [=sInt + -
12 249 3

Viy phwong trinh tham s6 cta tr ondo la

f7 1 |7 . 1 7 . 1 f7 1 (7 . 1
X = —cost——J:51nt+— sz:51nt+— zZ=- —cost——J:smt+—
12 249 3 9 3 12 249 3

1.5 Pao ham ciia ham véc to
1.5.1 DPao ham
Theo dinh nghi anéur(t) = (x(t), y(t), zpxhir'(t) =(x'(t), y(t), «t)), nghahliy dao ham

cta cac ham thanh phén.

Juy
N

Néu r(t) 1a véc to vi tr i dia mot chat diém thi v(t) =r' (t) dwc goi l1a véc to van toc va véc to

a(t) =v' (t) =r' "' (iwoc goi la véc to gia toc clia chuyén dong cta chit diém.

Vidu1l Cho r(t) = (cos2t, sin3t, ¥tinh d6 lén cia cacvéctor' (t) var' ' (thait = 0.
Loi giai r'(t) = (-2sin2t, 3cos3t,)4|r' (0)| =(p, 3, ¥ =32+ 42 =5
' (t) =(-4cos 2t,-9sin3t, Pr' ' (0)| %44, 0, ) =4
Vidu2 Chimg minh == [u(t) + v(t)] = u'(t) + v'(£)

Lo giai batw(t) = u(t) + v(t) thi
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%[u(t) V()] = %V — lim wt+h) —w(®) _ lim [u(t+h) + v(t+h)] = [u(®) + v(t)]

h—0 h h-0 h
~u(t+h)—u®) . v(t+h)—v() . ,
= }ll_r)r(l) A — }ll_r)r(l) A =u'(t) +v'(t)
Vidu 3 S dung cong thirc % [u(®) - v(®)] =u'(®) - v(t) + u(t) - v'(t), timdao ham cta

f(t) =1 +sintcos 2t +sin3tcost
Lo giai f (t) =1 +sintcos 2t +sin3tcost %1, sint, sinBt(1, cos2t, cost u(t)-v(t)
Viu' (t) =0, cost, 3co9)3tav' (t) <0, -2sin2t, -sint) nén
f ' (t) ®ostcos 2t +3cos3tcost 2sintsin2t- sin3tsint
Vidu 4 St dung cong thirc % [u(t) x v(t)] = u'(t) x v(t) + u(t) x v'(t) tim dao ham cta
u(t) X v(t) voiu(t) = (sin2t, cos2t,)vtav(t) =(cos2t, sin2t,)1
Loi gidi u' (t) =(2cos 2t,-2sin2t, Pvav' (t) =(-2sin2t, 2cos2t,)0
u' (t)»(t) = (-2sin2t,-2cos 2t, 4costin2t)
u(t)xv'(t) = (-2cos 2t,-2sin2t,4cos 2ts in2}
% [u(t) x v(t)] = (—2sin2t — 2 cos2t,—2 cos2t — 2sin2t, 8 cos 2t sin2t)
1.5.2 Véc to tiép tuyén va dwong tiép tuyén
-Phdi biét diém Po(xo, y, 7) thudc do thi cia ham véc to r(t) ma tiép tuyén di qua, xdc
dinh gid tri to twong ttng voi diém Po.
-Véc to tiép tuyén: Tinh dao ham r' (t) 4i diém Py, trcla véc tor’ (b).
-Phwong trinh véc to cia dwong tiép tuyén:  v(t)= (xo, ¥, 7) +tr' (b)
Vidu5 Cho r(t) = (e %, sint, cost). Tim véc to ti€p tuyén don vi va phwong trinh véc to
cia dwong tiép tuyén tai diém (1, 0, 1).
Loi gidi r'(t) = (—2e7%%, cost,—sint). Piém (1, 0, 1¥ngvédit=0.
Vir' (0) <-2, 1, Yonén vécto ti€p tuyén donvitait=01aT(0) =r" (0)/¢' (0)| %(—2,1,0)

Pu ong tiép tuyén di qua diém (1, 0, 1) vasongsongivéc to tiép tuyén T(0) nén cé phwong
trinh véc o 1a v(t) = (1, 0, Jl+t(-2, 1, 0=(1-2t t )1
Vidué6 Cho r(t) = (sin2t cos3t,sin2t sin3t,cos2t). Tim véc to ti€p tuyén don vi va
phuong trinh véc to cia dwong ti€p tuyén tai diém rng véi to bat ky.
Lo giai
x(t) = sin2t cos3t = 2(sin5t —sint) = x'(t) = (5 cos5t — cost)
y(t) = sin2tsin3t = 3(cost — cos5t) = y'(t) = ;(5sin5t — sint)
z(t) = cos2t = z'(t) = —2sin2t
Ir'@®))?=x"?+y'?+2?
= %(5 cos5t — cost)? +%(55in5t —sint)? + 4sir’ 2t = 4 + 9sir? 2t

Véc to ti€p tuyén don vi tai to la

1
T(to) =

24 + 9sir? 2t,

Phwong trinh dwong tiép tuyén la

(5 cos5t, — cost,,5sin5t, — sint,, —4 sin2t,)
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v(t) = <%(s in5t; — s into),%(cos ty — cos5ty), cos 2t0>

+ t(5 cos5ty, — costy, 5sin5ty, — sinty, —4 sin2t,)

1.6 Tich phinctia ham véc to

’ N _ /s _ 2t 1 1
Vidul Tim R(t) = [ r(t)dt véir(t) = (te , 1+t2,m>
Loi gidi Ta tinh tich phin clia cdc ham thanh phén.
1 1 1 1
Jx@®dt = [ te**dt = [ tde®* == (te?t — [ e?tdt) = > (teZt - er)
[y(t)dt = fliz = atant [z(®)dt = f\/% = asint

Vay R(t) = e (teZt —% eZt),atan t,as int> +C

’ Ve — 1 Zt 1 1
Vidu 2 Tinh I = fo (te e ,—m> dt
Y . , A N 5 2t 1 1 N
Loi giai Theo Vidu 1, vécto nguyén ham aa <te Togz —m> la

1 1
R(t) = <§ (teZt -3 eZt),atant,as int>

Vay [=R()-RO) =} (> + 1, 1. )
1.7 P4 dai va dd cong
b6 dai mdt cung thudc do thi ctia ham véc to r(t) ing véit € [a, bjals = f;lr’(t) |dt
Tham s6 hoa lai theo d dai cung: Tinh s(t) = fotlr’(t)ldt, saudo giirat=t(s), thtro lai

vao x(t), y(t) vaz(t) dwcx=x(s), y=y(s) vaz=1z(s).

P06 cong duwoc tinh theo cong thirc k = % = |rl’rx,1|r3”| = |Ei,};:;z;’;;;|
Vidul Tinh d6 dai mot nhip dwong cycloid x =a(t-sint), y=a(t cost).
Lo giai Ta c6 thé xét nhip tngvéite [0, R].
X =a(t-sint), y = a(1 - cost)
251
2 -
15
1 -
05}
D -
05 ' : : ' ' —

0 1 2 3 4 5 2am 7
Taco x' =a(l-cost), y' =asinén

Ir'(t)| = \/x’z +y'2= a\/az(l —cost)2 +a?sirtt = 2a /sinzé = 2a |sin£|

Véite [0, 2] th sin% > 0nén |r'(t)| = 2asin%.

Vay do dai can tim la
2

s=2a foznsingdt = —4q cos%| = —4a(-1-1) = 8a
0
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2 2 2

Vidu2 Tinh d6 dai mot chu ky dwongastroid x3+ys =as
Loi gidi Puong cong tr én duwyc tham sd hda bang cach dat
x=acos’t y=asirt

Do tinh d6i xtrng, ta clitinh do dai tngvéite[0,m/2] Bi nhan voi 4.
Tacéx' = —3acos®tsint,y’ = 3asir’ tcost nén

: 9 :
x= cosity’, y = sint)’ x'?2+y'? =9a? cos’ tsirt t = " a?sirf 2t

Vaydo dailas = 4f05% asin2tdt = —3ac052t|g = 6a

o

-a

Vidu3 Tinh d6 dai cung thudc dwong congy = x2engvéix €[ 0, t]
Loi giai Xem x la tham s§, phwong tinh tham sé la X=X y=X
Vix' =1, y' 2xnénx?+y'2=1+ 4x2 Do d6 do dai cungla

t 1t
s = [y V1+4x2dx = - [//1+ (2x)*d(2x)
Vi f\/1+u2du:% [uvl+u2 + In(u+V1+u2)] +C, nén
s={uwT+ i + In(u+VIFw)], =2 [(VI+ & +In(t +VI+ )]

Vidu4 Gia str C la giao cila mat tru par abol # = 2y véi mat 3z = xy. Tinh d6 dai cung thudc
C tinh tir géc toa do dén diém (6, 1836).
Loi giai St dung x nhw la tham s6, 4y phwong trinh tham sé cia dwong cong la
— 1.2 1.3
X=x y=-Xx" z=-x

x’2+y'2+z'2=1+X2+%x4:%(4+5x2)

6 6
1 1
s = —f\/4 + 5x2dx = —f /22 + (\/gx)zd(\/gx)
20 2\/50
Vi [Va? + u?du =% [uva? + uZ + a? In(u + Va2 + u?)| + C nén

= L VTS 4 a0 (B T 5

= ﬁg [6v5V184 + 4 in(6V5 + V184) — 4in2]
Vidu5 Tham s6 héa lai dwong congr(t) =2ti+(1 -3t)j+(5 +4t) k
Loi giai Phwong trinh tham so 1a x=2t,y=1-3t z=5+4t
Taco x?+y?+2z?=4+9+16=29, nénddaitinhtrt=0déntla
s(t) = fot V29dt = \29¢
Do d6 t(s) = s/+/29. Phwong trinh tham s6 theo d dai cungla



On Ngii Minh HUGONG DAN GIAI BAI TAP HOC PHAN GIAI TiCH 2

x(s) =2 ) =1-2  z2(s)=5+7
Vidu 6 Tham s6 hda lai dwong congr(t) = e?tcos 2ti +2 j +e 2tsin2tk
Loi gidi Phuwong trinhthams§1a  x = e?' cos2t,y = 2,z = e?sin2t
Tacé x?+7y'?2+2%=e*(2cos2t—2sin2t)? + e**(2sin2t + 2 cos2t)? = 8e?*
Do d6 do dai dwong congtinh tirt =0 déntla

t t
s(t) = 8f e?tdt = 4f e?td2t = 4(e®* — 1)
0 0
Vivaye?t =1+ i, t= %ln (1 + i) Phuwong trinh tham s8 theo do dai cung la
S S S . N
x(s) = (1 +Z) cosln(l +Z),y =2,z= (1 +Z)smln(1 +Z)

Vidu?7 Tinh d6 cong cla r(t) = (a coswt, b sinwt) tai di€ém rng véi t bat ky.

Loi giai X' =aw sin wt, X' ' -=w? cos wt

y' =bw cos wt, y' “bw?sin wt

| x'y='x'"y' | =| dmir wt +abw 3 cos? wt| =abu¥
X2 +y'2 = w?(a?sirtwt +b 2cos?wt) = w?[ & +(b 2 - a2) costwt]
abw? ab
= w3[a? + (b% — a?) cos? wt]3/? - [a? + (b% — a?) cos? wt]3/?
Vidu8 Tinh d6 cong cla r(t) = (a cost, asint, )oai di€ém &ng v&i t bat ky.
Loi gidi r' =(-asint, acost) ' #acost-asint, P
i j k
r' Xxr' '= |—asint acost b|={absint,—abcost,a?)
—acost —asint 0
Ir' xr' [ =+Va?b? + a* = aVb? + a? Ir'| = Va? + b?
_alE@ __a

W T@)y @+b
1.8 Mit phang phap dién va mit phdng mat tiép

Mait phiang phép dién: nhan véc to tiép tuyén T clia dwong cong lam véc to phap tuyén

Mit phang mat ti€p: nhan véc to B =T x N lam véc to phap tuyén
Vidul Tim phwong trinh cia mit phing phap dién va mit phdng mat tiép cia dwong cong

r(t) =(acost, asint, )ofai diém &¢ng voit= /2.
Loi gidi r(m/2) =(0, a, bu/2r'(t) =(-asint, acost,)b
r' (n/2) <-a, 0, ) |r'(t)| =Va?+ b?

(o) = r'(t) _ (—asint,acost,b) T(w/2) = 1 (—a.0.b)
WOl Ve MO v

Phwong trinh phap dién di qua diém (0, a, bm/2)awvudng goc v&i véc to (-a, 0, Ha
-a(x-0) +0(y -a) +b(z -bn/2) =0, hay 2ax 2bz +b2nt =0

T'(0) = (—acost,—asint,0) T'(/2) = (0,—a, 0) N(z/2) = (0,1,0)
T Va+b? MY @y T

B(m/2) = T(n/2) X N(1t/2) = (b,0,a)

1
va?+b?
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Phwong trinh mat mat tiép di qua diém (0, a, bm/2)awwvudng géc v&i véc to (b, 0, )da
b(x-0) +0(y -a) +a(z -bmn/2) =0, hay 2bx +2az abn=0
Vidu2 Tim c4c phwong trinh mat phang phap dién va mit phang mat tiép clia dwong cong
la giao clia cac mét tru parabolax =y vaz = x2 tai diém (1, 1, 1).
Xem y nhw la tham s§, phwong tinh tham sé ctia dwong cong la: r(y) = (y2, y, 4.
r (y) =2y, 1, & >r' (1) =2, 1, ¥C6 thé 14y r' (1) lam véc to phap tugn clia mit phang
phép dién di qua diém (1, 1, 1), vidlphwong trinh méit phéap dién la:
2x-D)+(y -1)+4(z -1)=0hay2x+y+4z -7=0.

(2y,1,4y3) , (2,0,12y2) 8y + 96y°
T() = — = T'(y) = —— = — 5(2y, 1,4y°)
J4y2 +1+ 16y V&2 +1+16Y° 2492 41+ 16y6)2
] _(2012) 52 _ 1 _ —_ 2 y_a1 _
T'(1) = Nri 21m<2'1'4> = A (21(2,0,12) — 52(2,1,4)) = 21Jﬁ< 31,—-26,22)

Mat phing mat tiép dwoc sinh bdi cac véc to T va N, va vi tif cling ¢ thé xem 1a dwgc sinh
bdicacvéctor vaT' vil=r" /{' | vdN =T /T' | ,uché hon, c6 tié 14y cic véc to thay thé 1a

(2, 1, Wwa (-31,-26, 23.Tac6 (2,1, 4x(-31,-26, 23 = (126,-168,-21)

Vay phwong trinh mit phang mat tiép tai diém (1, 1, 1)1a

126(x-1) - 168(y-1) - 21(z- 1) = 0, hay 126x 168y- 21z +63 =0
1.9 Cac bai tip vé chuyén dong
Vidul Tim cac véc to vin toc, gia 6c va téc dd cua chit diém dwoc cho bdi ham vi tri
r(t) = (=5 t2,¢).
Phac hoa dwong di ctia chat diém va vé cac véc to van toc va gia toc tai gia tri t = 2.
Lo giai v =1 O =t hat)=r"'(® %1 0, V)| = E+1) V2

Tal t=2: V(Z) = <_2l 11 a(z) = <_1l 0' V(Z)l = 5/2
x:-t2f2,y:t
v(2 v z  x=t y=2%cos(t), z=sin{t)
a(2) 5

2 / N
Vidu2 Tim cac véc to vin toc, gia 6c va téc dd cua chit diém dwoc cho bdi ham vi tri
r(t) =ti+ 2costj+sintk.
Phac hoa dwong di cia chat diém va vé cac véc to van tdc va gia tdc tai gia tri t = 0.
Loi giai Ta viét lai dwdi dang r(t) = (t,2 cost,sint)
v(t) =r'(t) = (1,—2sint,cost) a(t) =v'(t) = (0,—2cost,—sint)
lv(t)] =V1+4sirtt+cos?t =V2+3sirt
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v(0) =(1, 01),a(0)=(0,-2, 0, v(0)| =2

Vidu3 Tim véc to van toc va véc to vi tri dia chit diém, bét véc to gia toc va cac gia tri dau
ciavantocvavitri:a(t)=2i+6tj+12t2k,v(0) =i,r(0) =j-k.
Loi gidi vi)=[(Qi+6tj+12t2K)dt =2ti+3t?j+4t3k+C

Viv(0)=inénC=i, dodw(t) = 2t +1)i+3t?j+4t3k
r(t) = [ [t +1)i+3t2j+4t3Kldt = (t>2 +t)i+t3j+t*k+D
Vir(0)=j-knénD=j-k, dodor(t) = (> +0)i+ (3 +1D)j+(@t*—Dk
Vidu4 Mot vién dan duoc ban ra tir vi tri cach mat dét A (m), géc nghiéng o (rad), van tdc vo (m/s).
(a) Xac dinh véc to vi tri r(t) cua vién dan
(b) V&i h=0, xac dinh goc a dé vién dan di xa nhat
(c) Xac dinh goc a dé vién dan dat do cao nhat
(d) Xac dinh goc a dé vién dan bin trang muc tiéu cach diém bian mot khoang bang ¥
Loi giai Chon hé toa do sao cho truc hoanh theo phuwong nim ngang va c6 hudéng dwong

theo chi€u roi cuia vién dan, dau nong sing nam trén tryc tung va co6 tung do bang h.

A

3
>

Ta ¢ véc to van tdc ban dau vo = (vo cos a, wsin a). Vi chi c6 lwc trong tr urng tac dong lén
diu dan nénvéc to gia téc cliané laa = (0, -g). Do d6 véc to van tdcla v(t) = fadt = (0, -gt ) + C
Vi véc to van toc ban dau la vonénC = v(0) =vo, 4y v(t) = (vo cos a, ¥sin a- gt)
Ta cé r(t) = [v(t)dt = ((vocos o) £ (vosina) £-gt2/2) + D
Vir(0) =(0, hnénD = (0, h). Vay véc to vi trila
r(t) = ((vo cosa)t,h + (vy sina)t — 2gt?)
Phwong trinh tham s6 la x = (vgcosa)t y= h+ (vysina)t —gt?
(b) Thoi diém vién dan cham mit datlay =0, haygt? — 2(v, sina)t = 0

2
t = (2vy sina)/g. Thay vao x ta duoc x = (vZ 2cosasina)/g = 1;T"sinZOc

Dbé vién dan di xa nhit thi sinza = 1 hay a =t/ 4.
(c) Vién dan dat do cao nhit twong &ng v&i y 1n nhat.
Tacoy' =vysina — gt = 0khi t = (vysina)/g. Thay vao y ta duwoc

y=h+ (vo sina)? B l(vo sina)? _ l(vo sina)?
g 2 g
Dé y 16n nhit thi sine = 1, haya =1/ 2.

2 —
(d) D€ ban tr ing muc tiéu cachx (m) thix = x, tc lé%"sinZa =X, haysinZa = “Z—f
0

b 1

R . A 1 . g% . g%
Giai r a ta nhdn dwoc hai nghiém: a = sarcs lnfj—z, a=_—-arcs 1n‘Z—2
0 0



