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MUC TIEU BAI DAY

1. V& Kién thirc
e Nhan biét va xac dinh dugc goc gitra hai vecto (ki hiéu (u—, v—), v61 0° < (u—, v—) <

2.

180°) hiéu quy udc goc bang 90° khi hai vecto vudng goc.

Nam virng dinh nghia tich v6 hudng cua hai vecto: u— - v— =[u—]| - [v—| - cos(u—, v—);
hiéu quy tic xét ddu cua tich vo hudéng (duong khi goc nhon, 4m khi goc ti, bang 0 khi
vuong goc) va khai niém binh phuong vé hudéng u—? = ju—|>

Nam vitng biéu thirc toa do cua tich vo hudng: Véi u— = (x; y), v— = (x'; y') thi u— - v—
= xx' + yy'; cac hé qua vé diéu kién vudng goc xx' + yy' = 0, cong thirc tinh do dai [u—| =
V(x2 + y?) va cosin goc giira hai vecto.

Hiéu va van dung duoc céc tinh chét dai sd cua tich vo hudng: giao hoan, phan phdi, két
hop véi s6 thyuc; cac hang dang thirc vecto (u— + v—)? = u—2 + 2u—-v— + v—2.

Vian dung tich v6 hudng dé giai quyét cac bai toan hinh hoc (tinh goc, do dai, chimg minh
vudng goc, tim tryc tAm, giai tam giac) va bai toan thuc tién vat Iy (tinh cong co hoc A =
F— - d—, phan tich hop luc).

Vé niing lue

a) Nang luc Toan hoc

Tuw duy va lap luan toan hoc: Su dung tu duy logic dé tinh tién vecto vé chung gdc khi xac
dinh goc; 1ap luan chimg minh hai duong thang vudng goc thong qua tich v6 hudng bang 0;
chtrng minh céc hé thirc hinh hoc va dang thtrc lugng giac bang vecto.

M6 hinh héa toan hoc: Chuyen ddi bai toan vat 1y thuc té vé cong co hoc sinh bdi luc
khong déi F—> tac dung 1én quéng duong d— thanh mo hlnh tich vo hu’O’l’lg cua hai Vector
thuan tuy hodc gan hé truc toa do Oxy), ph01 hop linh hoat gitra giai tlch va hinh hoc dé tlm
toa do diém dic biét (truc tim H).

Giao tiép toan hoc: Sir dung chuan muc céc ki hiéu tich vo huong (dau cham '-"), goc lugng
giac vecto, toa do; trinh bay mach lac 1ap luén trén bang, phiéu hoc tap va khong gian s6.

b) Nang liwe sé (Tich hop cé chon loc theo Phu luc 3)

1.1.NC1b (St dung cong cu s6 theo huéng dan dé hoc Toan): Str dung mdy tinh cam tay
(Casio fx-580VN X: MENU 5 - Vector) dé tinh tich v6 hudng, do dai vecto, goc giira hai
vecto qua 1énh "DotP" va ‘Angle‘ dung GeoGebra kiém chimg tryc quan goc va do dai.
1.2.NC1a (Sir dung phan mém, ing dung 5O trong hoc tap): Ung dung GeoGebra Classic
dung goc gitra hai vecto tinh tién vé chung gbc, kiém chung su doi ddu cua tich v6 hudng
khi goc chuyén tir nhon sang tu.

5.1.NCla (Giai quyét vin dé voi cong nghé sé6 & AI): Soan Prompting cho Al
(ChatGPT/Gemini) giai cac bai toan tich v hudng c6 tham sé; thuc hién kiém thir dé phat
hién bay sai 1am cua AI khi nham 13n giira tich v6 huéng va tich do dai théng thuong.



3.Vé phlem chét

e Cham chi: Kién tri rén luyén ky nang tinh toan tich v6 hudng, can than xac dinh goc giira
hai vecto (ludn dua vé chung goc).

e Trung thye: Khach quan, trung thyuc khi bao céo két qua kiém thir trén may tinh Casio va
phan mém GeoGebra; khong nguy tao két qua ddi pho.

e Trach nhiém: Y thire trach nhiém cao véi nhiém vu du an nhom; c6 y thure ap dung toan

hoc dé giai quyét bai toan co hoc va phan tich ning lugng.
II. THIET BI DAY HQC VA HQC LIEU

Poi Thiét bi / Hoc liéu sé & truyén thong Muc dich sir dung &
tuwong Dia chi truy cap
Gido | * May tinh két nbi Internet, may chiéu/Smart Tivi. Trinh chiéu mé phong
vién * Applet GeoGebra md phong Goc gitra 2 vecto va Tich | truc quan goc va tich vo
vb hudng dong. huéng dong, diéu phdi
« Bai giang tuong tac da phuong tién PowerPoint/ | 16p hoc va tong hop
Canva. danh gid bai lam HS.

« Phiéu hoc tap s6 & Phiéu bai tap in gidy du phong.

Hoc sinh | * SGK Toan 10 (KNTT), v& ghi, thude ké, é-ke, compa. | Thao tac trén Applet
« May tinh cam tay (Casio fx-580VN X / fx-880BTG). | GeoGebra, bim may
« Thiét bi thong minh theo nhém (1 may |tinh MENU 5 tinh tich
tinh/tablet/smartphone két ndi Internet cho nhom 4-6 | vo hudng, thao luan
HS). nhom va ndp bai trén
Padlet.

III. TIEN TRINH DAY HQC
TIET 1: GOC GIUA HAI VECTO VA PINH NGHIA TiCH VO HUONG
HOAT PONG 1: MO PAU / TINH HUONG THUC TE
a) Muc tiéu:
« Tao tAm thé himg tht, két ndi kién thirc Vat ly (Cong co hoc) véi khai niém Toén hoc méi
vé tich ctia hai vecto cho két qua 13 mot s6 thyc (tich vo huéng). (Phat trién NLS 1.1.NCla:
quét ma QR tiép nhan hinh anh lyc tac dung; Nang lwc mo hinh héa toan hoc).
b) Noi dung:
« Tinh hudng thyc t& (SGK trang 66): Trong méon Vit 1y 16p 10, khi mot luc khong d6i F— tac
dung vao mot vat lam vat dich chuyén mot doan théng tr diém M dén diém N, cong sinh boi
luc F— duogc tinh bdi cong thirc:

= |F—| - [MN—| - cos(F—, MN—) (don vi: Joule).
. GV dit van dé: Biéu thirc A 13 tich cua d6 dai hai vecto vi cosin cua goc tao boi hai vecto
d6. Trong toan hoc, gia tri dai s6 nay (b6 qua don vi vat 1y) duoc goi 1a TICH VO HUONG
cua hai vecto F— va MN—.
¢) Sin pham:
Cau tra 161 ctia hoc sinh nhan ra biéu thirc cong A phu thude d@)ng thoi vao do 16n cua luc,
quing dudng dich chuyén va goc hop bai hudng cia lyc v6i hudng chuyén dong.
d) Té chirc thue hién:

Hoat dong cia Gido vién va Hoc sinh Du kién San phim / Ghi bang
Buwéc 1: Chuyén giao nhiém vy 1. Tinh huéng mé diu (Cong co hoc trong
Vat ly)




- GV trinh chiéu hinh anh kéo mét khdi gb
trugt trén san nam ngang bdi luc kéo F—
hop vo1 phuong ngang mot goc a.

- GV dat cau hoi: 'Cong sinh béi luc F— phu
thudc vao nhitng yéu t6 nao? Khi nao cong
sinh ra dat gi4 tri 1on nhat? Khi nao cong
bang 0?'.

- HS suy nghi ca nhan trong 2 phut (NLS
1.1.NCla).

- Cong thuc tinh cong: A =
cos(F—, MN—).
- Nhan xét:

+ Khi kéo cung huéng chuyén dong (goc
0°): cos 0° =1 -> Cong cuc dai.

+ Khi luc kéo vudng goc chuyén dong (goc
90°): cos 90° =0 -> Cong A =0.

+ Khi lyc can ngugc hudng (géc 180°): cos
180° = -1 -> Cong can (A <0).
> Nhu cau toan hoc: Nghién ctru phép toan
TiCH VO HUONG ciia hai vecto.

Bwoc 2: Thuc hién nhiém vu

- HS quan sat, trao d6i nhanh vé&i ban bén
canh.

- HS nhén ra: Can xac dinh chinh xac goc
gilra hai vecto trude khi tinh toan.

- Y tuong két néj: Can dinh nghia rd rang goc
gilta hai vecto bat ki trong khong gian phang.

Buwoce 3: Bao cao, thao luan

- 1 HS phat biéu: Goc giira hai vecto quyét
dinh d4u va d6 16n cta cong sinh ra.

- GV dan dit: Pé xay dung tich vo hudng,
bude dau tién ta can tim hiéu cach xac dinh
gbc gitra hai vecto.

- Khéi niém m¢ dau: Goce gitra hai vecto.

Buéc 4: Két luan, nhan dinh
- GV chuan hoéa thuat ngir va gidi thi¢u bai
hoc: Bai 11 - Tich v6 hudéng cua hai vecto.

- Ghi tén bai hoc vao vé.

HOAT PONG 2: HINH THANH KIEN THUC MOI - GOC GIUA HAI VECTO

a) Muc tiéu:

* Muc tiéu: Hiéu dinh nghia va nim ving cach xac dinh goc gilra hai vecto bang ki thuat tinh
tién vé chung gbc; quy ude goc tu 0° dén 180°; nhan biét hai vecto vudng goc; sir dung
GeoGebra dé truc quan hoa (Phat trién NLS 1.1.NC1b, 1.2.NCla; Nang luc tu duy & 1ap ludn

toan hoc).

* Ngi dung: PDoc dinh nghia SGK trang 66; Thuc hién Vi du 1 va Luyén tap 1 SGK; Thao tac

trén Applet GeoGebra Classic.

« Sdn pham: Hinh vé xéc dinh gdc trong vo; Loi giai chi tiét Vidu 1 va Luyén tap 1.

Hoat dong cia Gido vién va Hoc sinh

Dy kién San phiam / Ghi bang

Buwéc 1: Tiép can Pinh nghia Goc giira hai
vecto

- GV néu dinh nghia: Cho hai vecto u— va
v— khac 0—. Tir mot diém A tiy ¥, vé& cac
vecto AB— = u— va AC— = v—. Khi do,
gdc BAC véi s6 do tir 0° dén 180° duoc goi
la géc gitra hai vecto u— va v—, ki hi¢u la
(u—, v—).

- Cac quy uoc dac biét:

1. Goc giira hai vecto

a) Dinh nghia:

Cho u—, v— # 0—. Tl diém A bat ki v&
AB— =u—, AC— =v—.

Goc BAC (0°<BAC < 180°) dugc goi la goc
gitra hai vecto u— va v—, ki hi¢u 1a (uv—,
v—).

b) Quy woc:




+ Néu (u—, v—) = 90° thi ta néi u— va
v— vudng goc voi nhau, ki hi¢u u— L v—.

+ Néu u— va v— cung hudng thi (u—,
v—) = 0°.

+ Néu u— va v— nguoc hudng thi (u—,
v—) = 180°.

+ Quy udc: Voi vecto-khong 0—, goc
(0—, u—) tuy y tir 0° dén 180°.

* (4, V) = (v, u—)
*0°<(u—, v—) < 180°

*u— 1L v—o e (u—, v—)=90°

* u—, v— cung huéng & (u—, v—)=0°

* u—, v— nguoc huéng © (u—, v—) = 180°

Bwoc 2: Thuc hanh Vi du 1 & Ki thuat tinh
tién

-GV giao Vidu 1 (SGK trang 66): Cho tam
giac ABC vuodng tai A c6 goc B = 30°.

+ Tinh (AB—, AC—) = BAC = 90° (vi
chung gbc A).

+ Tinh (CA—, CB—)=ACB =180° - (90°
+30°) = 60° (vi chung gbc C).

+ Tinh (AB—, BC—): V¢ vecto BD— =

AB— -> (AB—, BC—)=(BD—, BC—) =
180° - 30° = 150°.
- Tich hop NLS (GeoGebra): GV chiéu hinh
v& GeoGebra tinh tién vecto AB— sang
BD— dé HS quan sat tryc quan goc ngoai
150° (NLS 1.1.NCl1b, 1.2.NCla).

Vidu 1 (SGK trang 66):

Cho tam giac ABC vuong tai A, B = 30°:

* (AB—, AC—)=90°

* (CA—,CB—)=60°

* (AB—, BC—) = 150° (gbc bu véi goc B).

Ki thuat then cht:

Khi hai vecto chua chung goc (nhu AB— va
BC—), bat budc phai tinh tién mot vecto dé
dua vé chung gdc trude khi doc goc.

Buwdée 3: Thuc hanh Luyén tap 1 SGK

- Giao Luyén tap 1 (SGK trang 66): Cho tam
giac déu ABC. Tinh goc (AB—, BC—).

- HS giai: Tam giac ABC déu nén goc B =
60°. V¢ BD— = AB— -> (AB—, BC—) =
(BD—, BC—) = 180° - 60° = 120°.

- GV luu ¥ 16i sai kinh dién: Rat nhiéu HS
tra 10i nhdm (AB—, BC—) = 60° vi nhin
vao gbc trong tam giac.

Luyén tap 1 (SGK trang 66):

Cho tam giac déu ABC (goc B = 60°):

* Vé BD— = AB—.

* (AB—, BC—)=(BD—,BC—)=180°-B
= 180° - 60° = 120°.

-> Goéc gitra AB— va BC— 1a 120°.

Buréc 4: Két luan, nhan dinh

- GV nhan manh: Géc giita hai vecto c6 thé
la goc nhon, géc vudng hodc goc tu (khac
v6i goc hinh hoc cua tam giac chi ldy goc
trong).

- Chuyén sang Muc 3: Dinh nghia Tich v6
hudng.

HOAT PONG 3: HINH THANH KIEN THUC MOI - TiCH VO HUONG CUA HAI

VECTO
a) Muc tiéu:

« Muc tiéu: Nam viing dinh nghia tich v6 hudéng u— - v—; hiéu quy tic xét dau va y nghia
cua binh phuong v6 hudng u—? = [u—[* giai Vi dy 2, Luyén tap 2 SGK (Phat trién NLS
1.1.NC1b, 3.1.NCla; Nang luc tu duy & giai quyét van dé toan hoc).
* Ngi dung: Tim hiéu dinh nghia SGK trang 67; Thuc hién Vi du 2 (hinh vuong) va Luyén tap
2 (h¢ thtrc lugng tam giac); Thao tac trén GeoGebra.




« Sdn phdam: Cong thirc dinh nghia trong vd; Loi giai chi tiét Vi du 2 va Luyén tap 2.

Hoat dong ciia Gido vién va Hoc sinh

Dy Kkién San phiam / Ghi bang

Buwéc 1: Tiép can Dinh nghia Tich v6 huéng
- GV phat biéu dinh nghia chuan myc: Tich
vO hudng cua hai vecto u— va v— la mot
s6 thuc, ki hiéu 1a u— - v—, duogc xac dinh
boi cong thirc:

u— - v— = [u—| : [v—| : cos(u—, v—).
- Céac truong hop déc biét:

+ Néu it nhat mot trong hai vecto 13 0— thi
u— - v— =0.

+ Binh phuong v6 huéng: u—»*=u— - u—
=|u—| - [u—| - cos 0° = [u—|.

+ Piéu kién vudng goc: u— L v— © u—
-v—=0.

2. Dinh nghia Tich vo hwong cua hai vecto
a) Dinh nghia:

Cho u—, v— # 0—. Tich v6 hudng cia u—
va v— 1a mot sd thue, ki hiéu u— - v—-:
*u— - V> = |u—| * [v—| - cos(u—, v—)

b) Quy tic xét diu ciia tich vé huéng:

*u— - v— >0 & (u—, v—) la goc nhon (0°
< goc <90°).

*u— - v— =0 (u—, v—) =90° (hai vecto
vuong goc).

*u— - v— <0 &S (u—, v—)la goc tu (90° <
g6c < 180°).

¢) Binh phwong vo huong:

« u—? = [u—[? (Binh phuong v6 hudng bang
binh phuong do6 dai).

Bwéce 2: Thyc hanh Vi dy 2 SGK (Hinh
vuong ABCD canh a)

- Giao Vi du 2 (SGK trang 67): Cho hinh
vudéng ABCD c¢6 canh bang a. Tinh:

+ AB— - AD— = |[AB—| - |AD—]| - cos
90°=a-a-0=0(viAB 1L AD).

+ AB— - AC— = |[AB—| - |AC—| - cos
45°=a - (a\2) - (\2/2) = a2.

+ AB— - BD—: (AB—, BD—) =135° >
AB— - BD— =a - (a\2) - cos 135° =
a(aV2)(-\2/2) = -a2.

- HS thao tac bam may tinh Casio kiém tra
dau am khi goc tu (NLS 1.1.NC1b).

Vidu 2 (SGK trang 67):

Cho hinh vuéng ABCD canh a:

* AB— - AD— =0 (do AB L AD).

* AB— - AC— =a- (a\2) - cos 45° = a2,

« AB— - BD— =a - (a\2) - cos 135° = -a2.

Buwéc 3: Thuc hanh Luyén tdp 2 SGK (Mdi
lién hé voi Pinh 1i C6-sin)
- Giao Luyén tap 2 (SGK trang 68): Cho tam
giac ABC c6 BC=a, CA=b, AB=c. Tinh
tich vo huéng AB— - AC— theo a, b, c.
- HS bién dbi: Theo Pinh li Co-sin, a*> = b2
+ ¢? - 2bc cos A.

Ma AB— - AC—»=c b cos A=bccos
A.

> AB— - AC— =(b*+c*-a?) /2.

Luyén tdp 2 (SGK trang 68):

Trong tam gidc ABC:

* AB— - AC— =|AB—| - [AC—| - cos A =

bc cos A.

* Theo Dinh li Co-sin: a2 =b?+ ¢? - 2bc cos A
->bccos A=(b*+c?-a?)/2.

* Vay: AB— - AC— =(b*+c?-a?) /2.

Buéc 4: Két luan, nhan dinh

- GV nh4n manh: Tich v6 huéng cho ra KET
QUA LA MOT CON SO, khéng phai 1a mot
vecto. Pay 1a diém khac biét cot 18i voi phép
cong, trr va nhan $0.

- Dan do chuén bi cho Tiét 2: Biéu thuc toa
do.




HOAT PONG 4: BIEU THUC TQA PQ CUA TiCH VO HUONG & CAC TINH CHAT
a) Muc tiéu: '

« Thiét 1ap va van dung thanh thao biéu thirc toa do cua tich vo huéng u— - v— =xx' + yy';
cac cong thirc tinh d6 dai, goc va diéu kién vudng goc; st dung may tinh Casio MENU 5
(Vector) tinh nhanh (Phét trién NLS 1.1.NC1b, 6.1.NCla; Nang lyc giai quyét van dé toan
hoc).

b) Noi dung:

* Thuc hi¢n HP3 SGK trang 68: Xay dung cong thuc toa o tor u— = xi— + yj— va v— =
X1— +yj— (voi1—-*=1,]-*=1,1— - jJ=>=0).

« Rut ra cac hé qua quan trong vé do dai, goc va diéu kién vudng goc.

« Gidi thiéu cac tinh chat cta tich vo hudng.

* Thuc hanh tinh toan trén Casio fx-580VN X.

¢) Sdn phéim:

Biéu thirc toa do va cac hé qua trong vo; Loi gidi chi tiét bai tap ap dung toa do.

d) Té chirc thue hién:

Hoat dong cia Gido vién va Hoc sinh Du kién San pham / Ghi bang

Buée 1: Thiét 1ap Biéu thirc Toa do (HP3) | 3. Biéu thirc toa dp cia tich vé hwéng

- GV huéng dan phan tich vecto don vi: u— | @) Cong thirc toa d:

=Xl— tyj— vav—o =X'1— +ty'|—. Cho u— = (x;y) va v— = (x'; y'). Khi do:
u— - v— = (Xi— + yj—2)X'1— + yj—=) = | cu— - v =xx'+yy'

xx' 1=+ xy' (i—j—) + yx' (j—-1—) + yy' | b) Cdc hé qua quan trong:

Nt 1. P dai vecto: [u—| = V(x> + y?)
Vii— L j— néni— - j— = 0; va [i—| = | 2. Khoang cach giita 2 diém A(x_A; y A),
j—|=1néni—>*=j->2=1. B(x_B;y B):
>u— - v— =xx Tyy. AB = |AB—| =[(x B - x A? + (y B -
_AY]

3. biéu kién vuong gbc:

u— lvoeou—o vo=0xx'tyy =
0
4. Cosin goc gitra hai vecto:

cos(u—, v—) = (xx' + yy) / [V(x2 + y?) -
V(x2 +y?)]

Buwéc 2: Tinh chit cia Tich vo hudng & K¥ | ¢) Tinh chit ciia tich vé huéng:
nang Casio Vi u—, v—, w— bat ki va sd k € R:
- GV gi6i thiéu céac tinh chat dai s6: Giao | 1. u— - v— = v— - u— (Giao hoén)
hoan, phan phdi, két hop véi s6 k. 2.u— (Vo> +tw—o)=u—> v tu—o w—
- Tich hop NLS (Casio MENU 5): GV | (Phan phbi)
huéng dan HS sir dung tinh niing Vector trén | 3. (ku—) - v— = k(u— - v—) =u— - (kv—)
Casio fx-580VN X (NLS 1.1.NClb, |4.u—*>>0;u—?>=0 © u— =0—.
6.1.NCla):
+ Bam "MENU 5 1 2" nhap VctA = (2, -3). | Thao tdc Casio fx-580VN X:
+Bam 'OPTN 122" nhap VctB = (4, 1). |« Tinh tich v huéng: Dung 1énh Dot Product
+ Tinh tich vd6 huéng: "VctA OPTN 2| (OPTN 2).
VctB =" => man hinh xuat ra 5" (tc 2x4 + | « Tinh goc: Dung 1énh Angle (OPTN | 3).
(-3)x1 =5).
+ Tinh goc: "OPTN | 3 VctA, VctB ) =" -
> man hinh xuit ra goc chinh x4c.




Bwoc 3: Bao cao & Thao luan
- 1 HS Ién bang tinh bang tay, 1 HS thao tic
trén may tinh Casio ddi chiéu.
- GV luu y: Coéng thuc toa do chi ap dung
khi hai vecto di duoc biéu dién trong cing
hé truc toa do vuong goc Oxy.

- Khéc sau: Biéu thuc toa do 1a cong cu tinh
toan nhanh nhat khi biét toa do.

Bude 4: Két luan, nhan dinh
- GV nhan manh biéu thuc toa do cua tich
vO hudng.

- D3n do chuén bi cho van dung.

HOAT PONG 5: VAN DUNG TOAN HQOC VAO BAI TOAN CONG CO HQC & HOP

LUC
a) Muc tiéu:

* Van dung toan dién tich vo hudng va quy tac hop lyc F— = F1— + F2— d¢é giai bai toan Van
dung SGK trang 70; phat trién tu duy mo hinh héa lién mon Toan - Ly (Phat trién NLS
2.2.NCl1b, 3.1.NCla; Nang lyc md6 hinh hoa toan hoc).

b) Noi dung:

« Dé bai Van dung (SGK trang 70): Mot nguoi dung mot luc F— ¢6 d 16n 20 N kéo mot chiéc
xe truot tuyét di mot doan d = 50 m theo phuong ngang.

+ Truong hop 1: Day kéo hop véi phuong chuyén dong mot goc o = 30°.

+ Truong hop 2: Luc kéo c6 thém mot luc phu F2— ctia nguoi thir hai tac dung cung luc.
* Tinh cong A sinh béi luc F— trong tirng trudng hop va so sanh hiéu qua.

¢) Sin phéam:

Loi giai chi tiét bai toan Van dung trong vé ghi; két qua tinh cong co hoc chinh xac.

d) Té chirc thuee hign:

Hoat dong cia Gido vién va Hoc sinh

Dy kién San pham / Ghi bang

Buéc 1: Chuyén giao nhiém vu

- GV chiéu hinh anh xe truot tuyét va so do
phén tich luc.

- GV yéu cau HS lam viéc nhom d6i: Ap
dung cong thtrc tich vo hudng tinh cong A
=F— -d— =|F—>| - |d—]| - cos a voi |[F—]
=20N, d=50m, a=30°.

Vin dung (SGK trang 70) - Bai toan Kéo xe
truot tuyét:
* Luc kéo: |[F—| =20 N.
* Quang duong: |d—| =50 m.
* Goc kéo: a =30°.
* Cong sinh bdi luc F— la:

A=F— -d— =|F—| " |d—]| - cos 30°

=20 - 50 - (N3 /2)=500V3 = 866,03 (J).

Bwoce 2: Thuc hién nhiém vy & Mo rong
hop luc

- HS tinh toan vao vo; GV mé rong: Néu cd
2 lyc Fi— (20N, gbc 30°) va Fo— (15N, gbc
45°) cing kéo xe thi tong cong A tong =
(Fi— + F—») - d—» =Fi— - d—> + Foa—> -
d—.

- HS ap dung tinh chéat phan phdi dé tinh
nhanh tong cong.

M¢ rong - Tinh chat phan phbi:

« A téng = (Fi— + Fo—) - d» =F1— - d—
+F— - d—

« A téng = A + A-.

> Tong cong cia hop luc bang tong cac cong
ctia ting lyc thanh phan.




Bwoc 3: Bao cao & Thao luan

- Pai dién 1 nhom 1én bang trinh bay.

- Ca 16p nhan xét, dbi chiéu két qua bam
may Casio (NLS 1.1.NC1b).

- Y nghia vat 1y: Phép toan tich vo hudéng gitip
tinh toan chinh xac nang lugng tiéu hao trong
cac hé co hoc.

Buwée 4: Két luan, nhan dinh

- Dan do chuén bi cho tiét 2.

TIET 2: TIET LUYEN TAP TONG HQP & DU'AN MO PHONG VAT LY SO
HOAT PONG 6: LUYEN TAP HE THONG KIEN THUC THEO 5 DANG TOAN (25

PHUT)

* Myc tiéu: Thanh thao tinh goc va tich v6 hudng tu toa do; tim tham s6 dé hai vecto vudng
gbc; gidi tam giac va tim tryc tam H; chiing minh dang thirc vecto hinh hoc (Bai 4.21 dén 4.26
SGK trang 70). (Phat trien NLS 1.1.NCl1b, 5.1.NCla, 6.1.NCla; Nang luc giai quyét van dé

toan hoc).

* Ngi dung: Giai quyét 5 dang toan trong tam SGK.
« Sdn phdm: Loi giai chi tiét, chuan xé4c trén bang va trong vo bai tap cua hoc sinh.

Hoat dong ciia Giao vién va Hoc sinh

Dy kién San pham / Ghi bang

DANG 1: Tinh Go6c va Tich v6 hudng tu
Toa d6 (Bai 4.21 SGK)
-Caua:a—>=(-3;1),b>=(2;6)->a— -
b— = (-3)(2) + 1(6) = 0 -> (a—, b—) = 90°.
-Caub:a—>=3;1),b—>=(2;4) >a— -
b— =3(2) + 1(4) = 10; [a—| = V10, [b—| =
V20 = 25 -> cos(a—, b—) = 10 / (V10 -
2V5) = 1A2 -> (a—, b—) = 45°.
-Cauc:a—=(-\2; 1), b>=(2; -\2) > a—
332; Ja—| = V3, b—| = V6 >
cos(a—, b—)=-3V2/V18=-1->(a—, b—)
= 180° (ngugc hudéng) (NLS 1.1.NC1b).

b =

Bai 4.21 (SGK trang 70):

a)a— - b—>=(3)2+1:6=0->(a—, b—>)

=90°.

b) a— - b— = 10; |a—| = V10; [b—| = 25
> cos(a—, b—) = 10 / (10\2) = 172 ->

(a—, b—) =45°.

¢) a— - b— = -312; Ja—>|[b—| = 312
->cos(a—, b—) =-1 -> (a—, b—) = 180°.

DANG 2: biéu kién cua Tich v hudng (Bai
4.22 SGK)

- Cau a: u— - v— = [u—||[v—| © cos(u—,
v—)=1 (u—>,v—>)=0°->u—>vav—o
cung hudng.

-Caub: u— - v— = -[u—||v—| © cos(u—,
v—) =-1 & (u—, v—) = 180° -> u— va
v— nguoc hudng.

Bai 4.22 (SGK trang 70):

a) u— * v— = [u—|[v—| © u— va v— cung
huodng.
b) u— -
nguoc hudng.

vV— = -u—|v—>| © u— va v—

DANG 3: Bai toan Toa do c6 Tham sb
Vuong gée (Bai 4.23 SGK)
- Cho A(1; 2), B(-4; 3), M(t; 0) € Ox.

+ AM— = (t-1;-2); BM— = (t + 4; -3).

+ AM— - BM— = (t- 1)(t +4) + (-2)(-3)
=12+ 3t + 2.

+ AMB =90° & AM— L BM— & AM—
‘BM—->=0t+3t+2=0st=-1hoac
t=-2.

Bai 4.23 (SGK trang 70):
Cho A(1; 2), B(-4; 3), M(t; 0):
a) AM— - BM— = (t- 1)(t +4) + (-2)(-3) =
t2 + 3t + 2.
b) AMB=90° S t2+3t+2=0
& t=-1 hoact=-2.
-> Mi(-1; 0) va Mz(-2; 0).




> C6 hai diém M thoa man: Mu(-1; 0) va
Ma(-2; 0).

DANG 4: Giai Tam giac & Tim Tryuc tam H
(Bai 4.24 SGK)
- Cho A(-4; 1), B(2; 4), C(2; -2).

+ AB = 3V5, AC = 3V5, BC = 6 -> Tam
giac ABC can tai A.

+ cos A=(AB— - AC—)/(AB - AC) =
[6(6) + 3(-3)] / 45 =27/45 =3/5 > A =
53,13°; B=C = 63,43°.

+ Tim tryc tam H(x; y): AH— 1L BC— &
x+t4HO0)+(y-1)(-6)=0y=1.

BH— 1L AC— & (x -2)(6) + (y - 4)(-3)
=0->Thayy=1:6x-12+9=0ox=
1/2.

-> Truc tam H(1/2; 1) (NLS 6.1.NCla).

Bai 4.24 (SGK trang 70):
a) Giai tam giac: AB = AC = 35 (cén tai A),
BC =6.

cos A=3/5->A=53,13°;B=C=63,43°.
b) Tim tryc tam H(x; y):

{AH— -BC—»=0 > -6(y-1)=0&y=
1

{BH— - AC—>=0 > 6(x-2)-3(1-4)=
0ex=1/2

-> Tryc tam H(1/2; 1).

DANG 5: Ching minh Pang thic Vecto
(Bai 4.25 & 4.26 SGK)

- Bai 4.25: Chiing minh S ABC = (1/2)
V[AB>AC? - (AB—>'AC—)] = (1/2)
V[AB?AC2(1 - cos?A)] = (1/2) AB-AC-sin
A (dpcm).

Bai 4.25 & 4.26 (SGK trang 70):

« Bai 4.25: VP = (1/2) V[AB* AC%(1 - cos?A)]
=(1/2) AB-AC-sin A=S_ABC (dpcm).

* Bai 4.26: Phan tich MA— = MG— + GA—
-> khai trién binh phuong v6 huéng va dung
tinh chét trong tim GA— + GB— + GC— =

- Bai 4.26: MA? + MB? + MC? = (MG— +
GA—)* + (MG— + GB—) + (MG— +
GC—)* = 3MG* + GA? + GB? + GC? +
2MG—(GA— + GB— + GC—) =3MG* +
GA? + GB? + GC? (do GA— + GB— +
GC— =0-).

0— (dpcm).

HOAT PONG 7: DU AN 'MO PHONG LUC KEO VA TOI UU HOA CONG CO HQC
VOI GEOGEBRA' (15 PHUT)
a) Muc tiéu:
« Van dung toan dién tich v hudng vao giai quyét bai toan tdi wu hoa coéng co hoc trong ki
thuat kéo tau thuyén; st dung GeoGebra Classic md phong vecto luc va ndp bio cio
Infographic 1én Padlet (Phét trién NLS 2.1.NCla, 2.2.NCl1b, 5.1.NCla; Pham chat Trach
nhiém).
b) Ngi dung:
« D& bai Bai toan K¥ thuat Kéo sa lan: Hai chiéc tau kéo cung kéo mot chiéc sa lan doc theo
kénh nudce. Tau 1 tdc dung luc Fi = 4000 N 1€ch goc au = 30° so véi hudng kénh. Tau 2 tac
dung lyc F2 = 4000 N 1éch goc a. = 30° vé phia ddi dién.

1. Xéac dinh hop luc F— = Fi— + F2— tac dung Ién sa lan (d6 16n F =2 - 4000 - cos 30° =
4000V3 ~ 6928,2 N).

2. Tinh c6ng A sinh ra khi sa lan di chuyén quing duong d = 1000m (A =F - d = 40003 -
1000 = 6,93 MJ).

3. Tich hop NLS (GeoGebra): Dung mo6 hinh vecto luc trén GeoGebra, thay d6i goc kéo a tir
0° dén 90° dé khao sat sy bién thién cta cong sinh ra.
« Thiét ké Poster / Infographic 'Tdi vu héa Luc kéo trong Giao thong Thuy' ndp 1én Padlet.



¢) Sin phim:

Bai giai chi tiét Iyc tong hop va cong A; Tép GeoGebra mé phong lyc kéo; Poster Infographic

cua nh(')m trén Padlet.
d) To chirc thuc hién:

Hoat dong ciia Gido vién va Hoc sinh

Du kién San phim / Ghi bang

Bwoc 1: Tiép nhan dir liéu & M6 hinh hoa
toan hoc

- GV chiéu hinh anh hai tau kéo sa lan trén
song va so d6 hop luc hinh thoi.

- M6 hinh toan hoc: Hop luc F— = Fi— +
Fa— ¢6 d0 16n F = 2 - 4000 - cos 30° =
40003 ~ 6928,2 N. Huéng hop luc doc
theo kénh.

- Cong sinhra: A=F— -d—>=F -d - cos
0° = 4000V3 - 1000 = 4.000.000V3 J ~ 6,93
MJ.

Mo hinh Todn hoc Bai toan Hop luc &
Cong:
* Hop lyc F— =F1— + Fa—.
* B6 16m hop lyc:
F=2"-Fi-cos30°=2"-4000 - (V3/2) =
4000V3 ~ 6928,2 (N).
 Cong sinh ra khi di dugc d = 1000m:
A=F— - d—=F-d=4000V3 - 1000
~ 6.928.203 (J) = 6,93 (MJ).

Buwdéce 2: M6 phong dong trén GeoGebra &
Panh gia hiéu suat

- Nhom phan vai: (1) Trudéng nhom; (2) Ky
thuat vien mé GeoGebra tao thanh trugt goc
a (tr 0° dén 90°), v¢€ hai vecto lyc Fi—, Fo—
va dung vecto tong hop F— bang 1énh
“Vector' -> Quan sat khi goc a cang nhd thi
hop luc va cong cang 16n (NLS 2.2.NC1b,
5.1.NCla).

- Thiét ke Infographic trén Canva phan tich
goc kéo tdi ru giup tiét kiém nhién liéu cho
tau kéo.

Két qua M6 phong GeoGebra:

« Khi goc a = 0° (kéo thang song song):
F max = 8000 N, Cong A max = 8,00 MJ
(100% hiéu suat).

* Khi goc a =30°: F=6928 N, Cong A =6,93
MIJ (hiéu suat 86,6%).

* Khi goc a =60°: F=4000 N, Cong A =4,00
MIJ (hiéu suét 50%).

> Khuyén nghi ky thuat: Thu hep goc kéo
giita hai day cap dé t6i uu hoéa luc kéo.

Buwéc 3: Trién 1am Padlet & Panh gia chéo
- Cac nhoém gén link GeoGebra va hinh anh
Poster 1én Padlet 16p hoc (NLS 2.1.NCl1a).
- Pai dién 1 nhém thuyét trinh 90 gidy; cac
nhém chdm diém theo Rubric.

Tiéu chi danh gia Infographic:

* Tinh toan tich vo hudng dung (4d)
* M6 phong GeoGebra mugt ma (3d)
« Phan tich tdi vu k¥ thuat (2d)

« Hop tac & Trach nhiém sé (1d)

Buéc 4: Két luan & Puc két nang luc

- GV nhan xét, biéu duong tu duy mé hinh
hoa lién mon Toén - Ly cua hoc sinh.

- Khang dinh: Tich v hudng l1a cong cu toan
hoc nén tang cta co hoc giai tich, do hoa
may tinh 3D va tri tu¢ nhén tao (tinh cosine
similarity).

- Hoan thanh xuat sac muc ti€u bai hoc.

HOAT PONG CUNG CO: PHIEU RA CUA 3-2-1 (5 PHUT)

5% PHIEU RA CUA 3-2-1 (EXIT TICKET TRUC TUYEN / GOOGLE FORMS)
* 3 Cong thuc cot 161 cua Tich v6 huong em da nam ving (Pinh nghia u—v— =
|lu—||v—|cos(u—,v—), Biéu thirc toa d¢ xx' + yy', Bi€u ki¢n vudng goc xx' + yy' = 0).




« 2 Lbi sai pho bién khi lam bai tich vo huéng can tranh (Quén dua vé chung gbc khi xac
dinh goc; nham déu khi tinh tich vo hudng c6 toa d6 4m).

« 1 Ung dung thuc té cta tich v6 huéng ma em thay an twong nhat (Tinh cong co hoc trong
Vit 1y; so sanh do twong dong goc Cosine Similarity trong Al).

IV. PHU LUC & TAI NGUYEN BO TRQ CHO GIAO VIEN VA HQC SINH
1. Khung Prompt chuian huwéng dan hgc sinh kiém thir bai toan Tich vo hudng véi Al

52 KHUNG PROMPT GOQI Y CHO HQC SINH (DANH CHO CHATGPT /
GEMINI)

"Ban la chuyén gia Hinh hoc Giai tich 16p 10. Té1 dang hoc bai "Tich vo hudng cua hai
vecto'.

Bai toan:

Trong mit phang toa do Oxy, cho hai diém A(1; 2) va B(-4; 3). Tim toa d6 diém M thuoc
truc hoanh Ox sao cho goc AMB = 90°.

Nhiém vu cua ban:

1. Goi toa d6 M(t; 0), hay tinh toa do cac vecto AM— va BM— theo tham $6 t.

2. St dung diéu kién vudng goc qua tich vo huéng AM— - BM— = 0 d¢ thiét lap phuong
trinh béc hai an t.

3. Giai chi tiét phuong trinh tim tAt ca céc gia tri cua t va két luan toa d6 cac diém M thoa
man.

4. Puara 01 cau héi tric nghiém tuong tu c6 bay dau toa do dé toi tu kiém tra."

2. Huwéng dén bai tip vé nha & Phén héa hoc sinh

e Bai tip co ban (Pai tra HS): Hoan thanh toan bo Bai 4.21 dén 4.26 SGK trang 70 vao vo
bai tap. Ghi nhé biéu thirc toa d cua tich vo hudng va diéu kién vudng goc.

e Bai tip wng dung thwe té (NLS 3.1.NC1a): Suu tam 01 bai toan thyc té vé tinh cong co
hoc ctia luc kéo gau nude hodc xe goong trong ham mo. Str dung may tinh Casio tinh todn
va viét bao cdo giai thich.

e Du an mé rong (HS kha giéi / Pam mé cong nghé - NLS 5.1.NC1a, 6.1.NC1a): Stir dung
GeoGebra thiét ké mot mo phong tuong tac: Cho diém M chay trén dudng tron dudng kinh
AB, tuy dong do goc AMB va tinh tich vo huéng MA— - MB— ludn bang 0. Viét bao co
giai trinh thuat toan hinh hoc ndp lai vao tiét sau.



