Trwong: THPT P§ Piing Tuyén

Giao vién: Huynh Van Toan

To: Toan — Tin

CHUONG I. HAM SO LUONG GIAC VA PHUONG TRINH LUQNG GIAC

BAI 1. GIA TRI LUQONG GIAC CUA MOT GOC LUQNG GIAC
(3 tiét — Tiét PPCT: 1-3)

I. MUC TIEU
1. Kién thirc

Hoc xong bai nay, HS dat cac yéu cau sau:

Nhén biét dugc cac khai niém co ban vé goc luong gic.

Nhén biét dugc khai niém gia tri luong gidc cua mot goc luong giac.

Mo ta dugc bang gié tri lugng giac ciia mot s6 goc lugng giac thuong gip; hé
thirc co ban gitra cac gia tri lwong giac ciia mot goc luong giac, quan hé gitra
cac gia tri lugng giac cua cac goc luong giac co6 lién quan dac biét: bu nhau,
phu nhau, dbi nhau, hon kém nhau 7.

St dung dugc MTCT dé tinh gia tri luong giac ciia mot goc lwong giac khi
biét s6 do cua goc do.

Giai quyét duoc mot sd van dé thuc tidn gin vé6i gia trj luong giac cua goc

lugng giac.

2. Nang luc

Nang lyc chung:

Rén luyén dugc nang luc moé hinh héa toan hoc thong qua cac bai toan thuc
tién vé bai toan di chuyén ctia tram vii tru Qudc té ISS (tinh hudng mé dau),
quing duong di ctia xe dap, van toc (dai) va van toc ciia xe dap (Bai tap 1.6)...;
rén luyén ning luc giai quyét van dé toan hoc théng qua cac bai todn vé xac
dinh goc luong giac, s6 do ctia goc lwong giac,...; rén luyén ning luc sir dung
cac cong cu, phuong tién hoc toan thong qua viée sir dung MTCT dé dbi s6

do gbc va tim gia tri lugng giac.

Nang lyc riéng:



Tu duy va lap luan toan hoc: So sanh, phan tich dir li¢u tim ra mdi lién hé
gitra cac ddi trong da cho va ndi dung bai hoc, tir d6 c¢6 thé ap dung kién thirc
da hoc dé giai quyét cac bai toan.

Mo hinh héa toan hoc, giai quyét van dé toan hoc thong qua céc bai toan thuc
tién gan voi gid tri lwong gidc ctia goc luong giac.

Giao tiép toan hoc: Trinh bay, phat biéu duoc cac khai niém, cac gia tri,...
cua goc lugng giéc.

Str dung cong cy, phuong ti€n hoc toan: Str dung may tinh cAm tay dé tinh gia

tri lugng gidc ciia mot goc luong giac khi biét s6 do cua goc do.

Nang lyc so:

1.1.NC1b: Ap dung duoc k¥ thuat tim kiém dé 1ay duoc dir liéu, thong tin va
ndi dung trong moi trudng sd.

2.1.NCla: Str dung dugc nhiéu cong nghé sb dé tuong tac.

5.2.NCl1b: Ap dung dugc cac cong cu sb6 khic nhau va cac giai phap cong
nghé co thé c6 dé giai quyét van dé.

6.2.NCla: Lua chon va str dung dugc cac cong cu Al phu hop dé nang cao

hi€u suat va giai quyét cac van de€ phuc tap.

3. Phim chit

II.

Tich cyc thyc hién nhi¢m vu khdm ph4, thyc hanh, van dung.

Co6 tinh thén trach nhiém trong vi¢c thyc hién nhiém vu duogc giao.

Khach quan, cong bang, danh gia chinh x4c bai lam ctia nhém minh va nhém
ban.

Tu tin trong viéc tinh toan; giai quyét bai tap chinh xAc.

THIET BI DAY HQC VA HQC LIEU

GV: KHBD, SGK, SBT Toan 11, bai trinh chiéu (Slide), phong thuc hanh
may tinh két ndi Internet, may chiéu, video Al tao bang cong cu Al duoc ding
dé khoi dong bai hoc, bd cau hoi trac nghiém trén phén mém Quizizz.

HS: SGK, SBT Toan 11 — Két nbi tri thirc, vé ghi.



III. TIEN TRINH DAY HQC

1. HOAT PONG KHOI PONG

a) Muc tiéu: Giup HS c6 himg tha véi ndi dung bai hoc théng qua mot tinh hudng
lién quan dén goc luong gidc va gia tri luong giac.

b) Néi dung: HS doc bai toan md dau va thyc hién bai toan dudi sy dan dit cia GV
(HS chua can giai bai toan ngay).

¢) San pham: HS nam duoc cac thong tin trong bai todn va du doan cau tra 1i cho
cau hoi md dau theo y kién ca nhan.

d) To chirc thye hién:

Buéc 1: Chuyén giao nhiém vu:

-GV yéu cau xem video Al dugc thiét ké dé phuc vu bai day va tra 161 cau hoi Xuét
hién trong video do.

- GV chiéu Slide dan dat, dat van dé qua bai toan md dau va yéu cau HS thao luan
va néu du doan (chua can HS giai):

+ “Tram vii tru Quoc té ISS (tén Tiéng Anh: International Space Station) nam trong
quy dao tron cdch bé mat Trdi Pat khoang 400 km (hinh dwoi). Néu tram mat dat
theo déi dwoc tram vii try ISS khi d6 nam trong géc 45° & tam ciia quy dao tron nay
phia trén ang-ten theo doi, thi tram vii tru ISS da di chuyén dwoc bao nhiéu Kilomet
trong khi né dang dwoc tram mat dat theo déi? Gid sir rang ban kinh cia Trdi Pdt

la 6 400 km. Lam tron két qua dén hang don vi”.

Budc 2: Thuc hién nhiém vu:



- HS xem video va suy nghi cau tra 101.

- HS quan sat va chu y ling nghe, thao luan nhom va thuc hién yéu cau theo dan dat
cua GV.

Budc 3: Bao cao, thao luin:

- GV goi dai dién mot s6 thanh vién nhoém HS tra 101, HS khéac nhén xét, bd sung.
Buéc 4: Két luan, nhan dinh:

- GV nhan xét, danh gia va két luan.

[6.2.NCla: HS sir dung cong cu Al hodc san pham sé do GV cung cap dé tiép nhan
thong tin, trd 101 cau hoi don gian.

2.1.NCla: HS thuc hié¢n cac tuong tac co ban vdi hoc liéu sb (xem video, tra 101 cau
hoi trén moi truong so).

1.1.NCla: HS tiép can, khai thac dugc thong tin tir nguén hoc liéu sb dudi su huong
dan cua GV.]

- GV ghi nhan cau tra 16i ctia HS, trén co so d6 dan dit HS vao tim hiéu bai hoc méi:
“Bai hoc ngdy hém nay givip chiing ta biét dwoc té ndao la mét géc lwong gide va gid
tri lwong gidc ciia géc lwong gidc, tir d6 ta cé thé dp dung dé gidi dwoc bai todn
trong phan mé dau trén”.

= Bai 1: Gia tri lwgng giac cua goc luwgng giac.

2. HINH THANH KIEN THUC MOI

TIET 1: GOC LUQNG GIAC, PON VI PO GOC VA PQ DAI CUNG TRON
Hoat dong 1: Goc luwgng giac

a) Muc tiéu:

- Nam duoc khai niém goc lugng giac va sé do ciia goc luong giac.

- Trinh bay dugc h¢ thirc Chasles; tinh toan dugc mat s6 bai tap co ban.

b) Noi dung:

- HS tim hiéu noi dung kién thirc vé gia tri luong giac cua goc luong giac theo yéu
cau, dan dit cua GV, thao luan tra 161 cau hoi trong SGK.

¢) San pham: HS ghi nhé va van dung kién thirc vé gia tri luong giac cua goc lugng
giac dé thuc hanh 1am cac bai tap vi du, luyén tap, van dung

d) T6 chirc thue hién:



HD CUA GV VA HS

SAN PHAM DU KIEN

Buéc 1: Chuyén giao nhiém vu:

- GV cho HS trao di theo ban va thuc hién HP1
dé nhén biét khai niém goc luong giac.

+ GV chi dinh mot sb HS dimg tai chd tra 101 cau
hoi cua HDI1.

+ GV nhén xét va chdt dap an.

- GV dit cau hoi dan dat ra Két luan trong khung
kién thirc trong tm: “V&i phan a va b cia HPI,
khi kim dong ho quay 1 géc xdc dinh thi ta néi
goc do la mot goc lwong giac. Vay trong truong

hop tong qudt thi thé nao la goc lwong gidc?”

1. Goc luwgng giac
a) Khai niém géc lwong giac va so do ciia géc
lwgng giac.

HDI:

a) Phai quay kim phtt mot khoang bang 12—2 = %
vong tron.

b) Phai quay kim phat mot khoang bang g = 2
vong tron.

¢) C6 2 cach quay kim phut theo mot chiéu xac
dinh dé kim phut tir vi tri chi ding $6 2 vé vi tri
chi dung sé 12, d6 1a quay ngugc chiéu kim
d6ng ho va quay theo chiéu quay cta kim dong
ho.

Két ludn:

Trong mdt phang, cho hai tia Ou, Ov. Xét tia
Om ciing nam trong mdt phang nay. Néu tia Om
quay quanh diém O, theo mét chiéu nhat dinh
tir Ou dén Ov, thi ta néi né quét mét géc lwong
gidc véi tia dau Ou, tia cuéi Ov va ki hiéu la

(Ou, Ov).




- GV viét 1én bang va minh hoa phan Két luin
trong khung kién thirc trong tdim cho HS quan sat
va hiéu 1.

- GV cho HS quan sat hinh 1.3 va doc — hiéu
phan nay.

+ GV hudng din, mo ta timg hinh cho HS hiéu
dugc Quy wée vé chiu quay cua goc luong giac
va s do cua goc luong giac.

+ GV: Bé xdc dinh dwoc sé do ciia mot goc
lirgng gidc ta can xdc dinh dinh dwoc chiéu quay
cia tia la chiéu dwong hay dam.

Néu tia quay dwge ding 1 vong theo chiéu dwong
thi ta noi tia do quay goc 360°, hai vong thi ta

noi no quay goc 720° va nguoc lai.

Quy wdc:
- Chiéu quy nguoc véi chiéu quay cua kim dong
ho 1a chi€u duong, chiéu quay cung chiéu kim

dong ho 1a chiéu am.

- S6 do cua goc luong giac:

Néu tia Om quay theo chiéu duong ding mot
vong ta néi tia Om quay goc 360°, quay dung 2
vong ta néi nd quay goc 720°; quay theo chiéu
am nura vong ta noi nd quay goc —180°, quay
theo chiéu am 1,5 vong ta ndi nd quay goc

—1,5.360° = —540°,.....

sd (Ou,0v) = 360° sd (Ou,0v) = 720°




- GV dat cau héi cho HS suy ludn: “Voi nhitng
diém ta vira hoc trén, thi méi géc lwong gidc
dwoc xdc dinh béi nhitng yéu té nao?”’

+ GV mdi mot s6 HS phat biéu ¥ kién.

+ GV viét phan két luan 1én bang cho HS quan
sat.

+ HS ghi bai vao vo.

- GV néu phan Chu y cho HS vé sy sai khac nhau

vé s0 do cua cac goc luong gidc.

- GV huéng dan HS thyc hién Vi du 1

+ GV cho HS nhic lai vé chiéu duong, chiéu 4m
cuia mot goc lugng giac.

+ GV nhan manh lai phén cha y cho HS vé sai
50.

+ GV trinh bay mau 16i giai Vi du 1 cho HS hiéu
duoc cach thuc hién mot bai toan xac dinh sb do
cua goc lugng giéc.

-GV tiép tuc huéng din cho HS 1am phan Luyén
tap 1.

Raatre,,
/“\ ]
sd(Ou,0v) = -180°

-~

sd (Ou,0v) = -540°

- Khi tia Om quay goc a? thi ta noi goc luong
giac ma tia d6 quét nén c6 s6 do a®, S6 do
lwong gidc c6 tia dau Ou, tia cudi Ov duoc ki

hi¢u l1a sd(Ou, Ov).

Két ludn:

MGi géc lwong gide goc O dwoe xdc dinh bdi tia
dau Ou, tia cuéi Ov va sé do géc ciia né.

Cho hai tia Ou, Ov c6 v6 sb goc luong giac tia
dau Ou, tia cubi Ov. Mdi goc luong giac nhu thé
déu ki hiéu 1a (Ou, Ov).

Sb do cua cac goc lugng giac ndy sai khac nhau
mot bdi nguyén cua 360°.

Vidu 1: (SGK —tr.7).

Loi giai: (SGK —tr.7).
Luyén tap 1.




+ Ap dung quy udc vé sé do mot goc luong giac
va chiéu ctia mot goc lugng giac dé 1am bai tap
nay.

+ PAu tién xac dinh chiéu, sau d6 xéc dinh s do
goc.

+ GV moi 2 HS 1én bang lam bai.

+ GV nhén xét va chbt dap an.

- GV cho HS tu thao luén va thuc hién HP2 dé

rat ra duoc két luan vé hé thirc Chasles.

i

a)

Ta co:

- Goc luong giac tia ddu Ou, tia cudi Ov, quay
theo chiéu duong c6 sb do 1a

sd(Ou,0v) = 45°.

- Goc lugng giac co tia dau Ou, tia cudi Ov,
quay theo chiéu am c6 sb do 1a

sd(Ou, 0v) = — (360° — 45°)

= — 315°.

b) Hé thirc Chasles

HD2:

a) Quan sat Hinh 1.5 ta co:

sd(Ou, Ov) = 305

sd(Ov,0w) = 45°%

sd(Ou, Ow) = — (360° — 30° — 45°)
= — 285°.

b) Taco: sd(Ou, Ov) + sd(Ov,0w) =
30° + 45° = 75°.




- GV néu phan Hé thirc Chasles cho HS

- GV dua ra cau hoéi cho HS suy ngh:

+ Néu ¢6 3 tia bt ki Ox, Ou, Ov va dwa vao hé
thirc Chasles thi ta ¢é thé tinh todn dwoc s6 do
cua (Ou, Ov) hay khong?

+ HS suy nghi.

+ GV chi dinh 1 HS tra 161 cau hoi.

+ GV chét dap an va nhan manh phan Nhén xét

(SGK — tr.7).

- GV huéng dan, giang giai cac budc 1am Vi du
2 cho HS hiéu dugc cach van dung hé thtic
Chasles.

+ GV (c6 thé) moi 1 HS dung tai chd cung minh
thuc hién cac budc lam Vi du 2 cho cac HS con
lai quan sat.

+ Cac HS con lai trinh bay vao vé.

Lai c6: —285° + 1.360° = 75°.

Viy t6n tai mot s6 nguyén k = 1 dé

sd(Ou, Ov) + sd(Ov,0w) = sd(Ou,Ow) +
k360°.

H¢ thirc Chasles:

Vi ba tia Ou, Ov, Ow bat ki, ta co:

Sd(Ou, Ov) + sd(Ov,0w) =

sd(Ou, Ow) + k3602 (k € Z).

Nhin xét:
Tt hé thuce Chasles, ta suy ra: Voi ba tia tuy y
Ox, Ou, Ov ta co:
Sd(Ou, Ov) = sd(0x,0v) — sd(0x,0u)
+ k360° (k € 7).
Hé t thyc nay dong vai trd quan trong trong viée
tinh toan sb do cua goc luong giac.
Vi du 2.
Huréng dan gidi (SGK — tr.8).




- GV cho HS thyc hién thdo luan Luyén tap 2
theo to trong 16p.

+ MBJi t6 thao luan va ctr 1 dai dién 1én bang viét
cau tra 1oi.

+ GV nhan xét, rat kinh nghiém cho HS.

+ GV chdt dap an cho HS trinh bay vao vé.

Buéc 2: Thye hién nhiém vu:

- HD ca nhan: HS suy nghi, hoan thanh vé.

- HD cap d61, nhom: cac thanh vién trao doi,
dong gop v kién va théng nhat dap an.

Ca 16p chi y thuc hién cac yéu cau cua GV, chi
y bai lam cac ban va nhan xét.

- GV: quan sat va trg giap HS.

Buée 3: Bao cao, thio luan:

- HS tra 161 trinh bay miéng/ trinh bay bang, ca
16p nhan xét, GV danh gia, dan dat, chét lai kién
thtrc.

Buéc 4: Két luan, nhian dinh: GV tong quat,
nhan xét qua trinh hoat dong cua cac HS, cho HS
nhic lai khai niém goc luong giac va sé do cua

gbc lugng giac.

Luyén tap 2

S6 do ctia cac goc luong giac tia dau Ou, tia cudi
Ov la:

sd(Ou, Ov) = sd(0x, Ov) — sd(0Ox, Ou) +
k360°

= —270° — 240° + k360°

= —510° + k360°

= 210° — 720° + k360°

= 210°+ (k — 2)360°

= 210°+m360° (m =k — 2,m1Z).

Vay céac goc luong gidc (Ou, Ov) c6 sb do 1a

210° + m360° (m € Z).

Hoat dong 2: Pon vi do géc va do dai cung tron

a) Muc tiéu:

- Nhan biét dugc cac don vi do goc va modi quan hé gitra chiing.

- Nhan biét cong thire tinh d6 dai cung tron va ap dung duoc cong thic dé giai quyét

cac bai toan lién quan.
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b) Noi dung:

- HS tim hiéu ndi dung kién thirc vé don vi do géc va do dai cung tron theo yéu cau,

dan dit ctia GV, thao luin tra 1oi cAu hoi va hoan thanh cac bai tap vi du, luyén tap

trong SGK.

¢) San pham: HS ghi nhé va van dung kién thirc vé don vi do goc va do dai cung

tron dé thuc hanh hoan thanh bai tap Vidu 3, 4, Luyén tap 3 va Van dung 1.

d) T6 chirc thye hién:

HDP CUA GV VA HS

SAN PHAM DU KIEN

Buwéc 1: Chuyén giao nhiém vu:
- GV yéu cau HS nhic vé don vi dung dé do goc,

va quy doi tir 46 sang phit.

- GV giéi thiéu vé Pon vi radian va bicéu dién hinh

hoc cho HS nam duoc kién thirc méi.

- GV dan dit cho HS dé hinh thanh kién thirc vé

Quan h¢ giira d va radian:

2. Pon vi do géc va do dai cung tron

a) Pon vi do goc va cung tron

- Pon vi dung dé do goc 1a: Do.

-Goc 1° = 1710 gbc bet.

- Bon vi d0 duogc chia thanh nhitng don vi
nho hon: 1° = 60’;1" = 60"

Pon vi radian: Cho duong tron (O) tam O,
ban kinh R va mdt cung AB trén (O)

B 7’60

Ta néi cung tron AB ¢é sé do bang 1 radian
néu dé dai ciia né ding bang ban kinh R. Khi
dé ta ciing néi rang géc AOB c6 s6 do bang 1
radian va viét:
AOB = 1rad.

Quan h¢ giira d¢ va radian:

11




+ GV: Hady néu cong thure tinh do dai dwong tron.
+ GV: Ta ¢é méi lién hé gitta do va radian, do
duwong tron c6 s6 do la 2R nén né cé sé do la
2r rad.

+ GV: Ta ¢6 s6 do cia dwong tron la 360° nén
360° = 2w rad.

+ Tlr 46 GV hinh thanh cong thirc va viét 1én bang
cho HS quan sat va nam dugc.

- GV néu phan Chii y cho HS céach viét s6 do goc

theo radian.

- GV huéng dan HS lam Vi du 3

+ Ap dung cong thirc 1° = % rad va 1rad =
(2

+ GV moi 2 HS 1én bang thyuc hién Vi du 3.

- GV cho HS tu doc va 1am phan Luyén tip 3, sau
do:

+ GV chi dinh 2 HS Ién bang thyc hién.

+ GV di kiém tra ngau nhién mot s6 HS.

+ GV nhan xét va chdt dap an.

- GV gi6i thiéu bang chuyén d6i thong dung tir do
sang radian trong phan Chu y cho HS.

+ Cong thure tinh d0 dai duong tron 2mR.
+ Do dai duong tron 14 2R nén nd ¢o sb do

la 2w rad.

+360° = 2w rad.

Cong thurc:

(o]
1°="radvalrad = (@)
180 T

Khi viét mot s6 do ciua mot gbc theo don vi
radian, nguoi ta thuong khong viét chit rad sau
s do.

Chang han goc % duogc hiéu 1a % rad.

Vidu 3: (SGK — tr.9).

Huémg dan gidi (SGK — tr.9).

Luyén tap 3
a) Doi tir d sang radian:
360° = 360.— = 2m
180
—450° = —450. =~ = - ="
180 2

b) Poi tir radian sang do:

180

31 = 3m. (T)o — 540°
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- GV cho HS thuc hién HP3 dé xay dung dugc
cong thuc tinh d§ dai cua cung tron.

+ GV moi 1 HS dimg tai chd thuc hién HD3, GV
viét 1én bang.

+ GV néu nhan xét va di vao phan cong thirc tinh
do dai cung tron.

+ GV viét cong thuc 1én bang.

-GV dan vao Vidu 4: “Chung ta da thuc hién tim
dwoc cong thuc tinh do dai cung tron, cac em hdy
ap dung lam Vidu 4.

+ GV moi 1 HS 1én bang trinh bay dap an.

+ GV nhén xét va chét kién thirc.

- GV cho HS thao luan nhoém, twrong tmg v6i modi
nhom 13 mot to trong 16p phan Van dung 1.

+ Mobi nhom thuc hién thao luan va cir mot dai dién
1€n trinh bay cau tra 101.

+ Nhitng nhém con lai quan sat va néu nhan xét,

phan bién lai.

bo 0° 30° | 45° | 60°
i £ i

rad 0 s 7 3

Do 90° | 120° | 135° | 150°

rad z Z—H 3—1T S—R
2 3 4 6

bo 180°

rad T

b) Py dai cung tron

HD3:

a) Do dai cung tron c6 sé do bang 1 radian 1a
R.

b) D6 dai ctia mot cung tron c6 sb do a rad 1a
aR.

Cong thurc:

Mot cung ciia dwong tron ban kinh R va ¢é so
do a rad thi co do dail = Ra.

Vidu 4: (SGK — tr.9).

Huéng dan gidi: (SGK — tr.9).

Van dung 1
Ban kinh quy dao cua tram vii try quéc té 1a

R = 6400 + 400 = 6800 (km)

Pbi45° = 45— =T
180 4

Vay tram ISS da di chuyén mot quing dudng

c6 do dai la:
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+ Nhém nao nhanh va chinh xac nhat dugc cong
thém diém theo danh gia cua GV.

+ GV nhan xé&t, rat ra kinh nghi¢m lam bai cho HS.
+ GV chét dap an, HS 1am bai vao vo.

Budc 2: Thuc hién nhiém vu:

- HD ca nhan: HS suy nghi, hoan thanh vé.

- HD cdp do6i, nhém: cac thanh vién trao doi, doéng
gop ¥ kién va thong nhét dap an.

Ca 16p chu ¥ thuc hién cac yéu cau cua GV, cha ¥
bai lam cac ban va nhan xét.

- GV: quan sat va trg giup HS.

Buée 3: Bao cao, thio luan:

- HS trd 101 trinh bay miéng/ trinh bay bang, ca 16p
nhén xét, GV danh gia, dan dat, chét lai kién thirc.
Bwéc 4: Két luan, nhian dinh: GV tong quat,
nhan xét qua trinh hoat dong cua cac HS, cho HS

nhac lai don vi va do dai cung tron.

l=R.a= 6800.% ~ 5340,708
~ 5341 km.

TIET 2: GIA TRI LUQNG GIAC CUA GOC LUQNG GIAC

Hoat dong 3: Gia tri lwgng giac cia goc lwgng giac

a) Muc tiéu:

- Nhan biét thé nao 1a duong tron luong giac va cac diém trén dudng tron luong giac.
- Ndm duoc cac gid tri lugng giac ciia goc luong gidc va cac goc luong giac dic biét.
b) Noi dung:

- HS tim hiéu n6i dung kién thirc vé gia tri lwong giac cua goc luong giac thic theo
yéu cau, dan dit caa GV, thao luan tra 15i cAu hoi va hoan thanh céac bai tap vi du,
luyén tap, van dung trong SGK.

¢) San pham: HS ghi nhé va van dung kién thirc vé gia tri luong gic ciia goc luong
giac dé thuc hanh hoan thanh bai tap Vidu 5, 6, 7, Luyén tap 4, 5.

d) T6 chirc thue hién:
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HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS
Budéc 1: Chuyén giao nhiém vu: | 3. Gia tri hrong gidc ctia goc lwong gidc | 5.2.NClb: Su
- GV cho HS lam HP4 d¢ HS nhan | a) Puong tron lueng gidc dung  may

biét duoc khai niém vé duodng tron
luong giac.

+ GV v& hinh hodc trinh chiéu hinh
vé duong tron lugng giac cho HS

quan sat.

A A , 5m 7T
+ GV yéu cau HS tach L va-——.

+ Sau d6 GV biéu dién hinh cho HS

quan sat.

HD4:
a) Ta co:
Sd(0AOM) = 2 = 4 ¥
4 4
Piém M trén dudng tron sao cho

sd(0A,0M) =" duoc xac dinh nhu trén

hinh v€ dudi day:

b) Ta co:

7T 31
sd(0A,0N) = — = = - <T + n)

biém N trén duong tron sao cho

sd(OA,ON) = — %ﬂ dugc xac dinh nhu trén

hinh v€ dudi day:

tinh cam tay
dé doi sb do
goc va tim
gia tri lugng

giac cua goc.
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- GV di vao phan Két luin trong
khung kién thirc trong tdm cho HS
nim duoc thé nao 1a dudng tron

lugng giac.

- GV cho HS tu thuc hién Vi du 5,
HS 1am bai va dbi chiéu dap an voi
ban cung ban.

+ GV moi 1 HS 1én bang vé hinh va
tinh toan.

+HS c¢6 thé tinh theo rad hodc d6 dé
biéu dién dugc diém can tim.

- GV cho HS lam phan Luyén tap
4. Sau do:

+ Goi ngau nhién mot s6 HS néu
cach thuc hién va dua ra dap an.

+ GV nhén xét, chot dap &n va cung
c6 lai kién thirc vé duong tron luong

giac.

Két lugn

- Buong tron luwong gidc la dwong co tam tai
goc toa d, ban kinh bang 1, dwoc dinh
hwong va lay diem A(1; 0) lam diém goc
cua dwong tron.

- Diém trén dwong tron lwong gidc biéu dién
géc lwong gidc ¢6 s6 do a (6 hodc radian)
la diém M trén dwong tron lwong gidc sao
cho sd(0OA,OM) = a.

Vidu 5: (SGK —tr.10).

Hurémg dan giai: (SKG — tr.10).

Luyén tap 4
Ta cb: — =% = — (3—n + 37t), diém M trén
4 4

duong tron luong giac biéu dién goc luong

./ LA M 157 , .
giac c6 s0 do bang = dugc xac dinh

trong hinh dudi day:
~ | T 1.4
/ P
/ A
l..-"
| \
| |
I', 155 ) £ l'lull X
I"";_ 4 .;l.,-"
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- GV moi HS nhéc lai khai niém cac
gia tri luong giac sina, cosa,
tana, cotacua goc a (0°<a <
180°) da hoc ¢ 16p 10 dé thuc hién
HDS.

Ta c6: 420° = 60° + 360°, diém N trén
duong tron luong giac biéu dién goc luong
giac c6 sd do bang 420° dugc xac dinh trong

hinh dudi day:

b) Cac gia tri lwgng giac cua goc luwgng
giac

HD3S:

Véimdi goc a (0° < a < 180°), goi M(xo; yo)
la diém trén nira dudng tron don vi sao
cho xOM = a. Khi d¢:

+ sin cua goc a 1a tung d6 y, cua diém M,
ki hi€u la sin a; sin a = y,.

+ cOsin cua goc a la hoanh do cua xo cia
diém M, ki hiéu 14 cos a; cos a = Xo-

+ Khi a # 90° (hay 1a x, # 0), tang cia «

1a ch—",ki hiéula tan a ;
0
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- GV dan va phan khung kién thuc
trong tam: Ta c6 thé mé réng khdi
niém gia tri lwong gidc cho cac goc
lirong gidc ¢é s6 do ty ¥ nhw sau:
Gid st M(x; y) la diém trén duwong
tron lwong gidc, biéu dién goc lirong

gidc ¢6 56 do a nhw hinh 1.9b.

+ Khi a # 0° va a # 180° (hay y, # 0),

A 5 X F 1A \
cOtang cua a 1a y—o, ki hiéu 1a cot a ;
0

cosa X
cota = ==

sina Yo
Két lugn

Sin

+ Hoanh dé x cua diém M dwoc goi la cosin
cua «, ki hiéu cos a .

cosa =x
+ Tung dé y ciia diém M dwoc goi la sin ciia

a, ki hiéu la sin « .

sina =y
X , A Sina .
+ Neu cosa # 0, ti so duoc goi la
cos

tang cua a, ki hiéu la tan a .

sina

tana = =%(x¢0)

cos a

4 . ” i cosa . N
+ Néu sina # 0, ti sO - dwoc goi la

cotang cua «, ki hi¢u la cot a .

=>(*0

cosa

cota = —
sina
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- GV dan dat: T dinh nghia lwong
giac cua cdc goc lwong giac, va
dwong tron luong giac. Cac em hay
cho biét cdc gid tri lwong gidc dwrge
xac dinh khi nao?

+ GV moi mot sd HS dung tai chd
dé phat biéu y kién.

+ GV viét dap 4n 1én bang va nhan
manh phan cht ¥ cho HS ghi bai vao

vO.

+ Cdc gid tri cosa,sina,tana ,cot a
dwoc goi la cac gia tri lwong gidac cua a.

r r

Chu y

a) Ta goi truc tung la truc sin; truc hoanh la
truc cos.

b) Tur dinh nghia ta suy ra:

+ sin a, cos a cac dinh v&i moi gia tri cua
a vataco:

—1<sina <1; —1<cosa <1
sin (a + k2m) =sina ;

cos (a + k2r) =cosa,(k € Z).

+tan a xac dinh khi a # §+ kr (k € Z).

+ cot a xac dinh khi a # krr (k € Z).

+ DAu cua cc gia tri lugng giac ctia mot goc
luong giac phu thudc vao vi tri diém bicu
dién M trén duong tron lugng giac.

e
v'v

[ =

o

G :Géc

Gia tri \ghén tu I I \Y;

luong gidc
Cos o 4 - - t
sin o + + - -
tan o + - + -
Cpl o ‘ + - + -

Vi du 6: (SGK — tr.12).

19




- GV huéng dan HS thyc hién Vi du
6 dé nim duoc cach tinh gia tri cua

mot goc lugng giac.

- GV cho HS lam phan Luyén tap 5
+ HS suy nghi va lam bai vao vo.

+ GV chidinh 2 HS 1én bang lam bai
va trinh bay cach lam trudc 16p.

+ GV nhén xét, va chét dap an.

¥a

Huréng dan giai (SGK — tr.12).
Luyén tap 5

a) Piém M trén duodng tron luong giac biéu
- X , 0y A M 5

dién gdc luong giac c6 s6 do bang ?n duoc

xac dinh trong hinh sau:

Y i

—+/3 =
E X
b) Ta co
5T V3 5T
cos — = ——;sin — ==
6 2 6
5
5T sin — \3
tan — -

¢) Gia tri lwgng giac cia cac goc dic biét
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- GV trinh chiéu, hodc cho HS tu
quan sat vao bang gia tri cia cac goc
dac bi¢t trong SGK — tr.12.
+ GV luu y cho HS: HS can ghi nhé
bang lwong giac cua cdac goc dac
biét nay dé khi lam bai sé van dung

mot cach nhanh chong.

thong qua Vidu 7, Vi du 8.

- GV cho HS ty thuc hién phan
luyén tip 6 dé thanh thao k¥ ning
st dung MTCT.

+ GV chi dinh 3 HS dung tai chd
trinh bay céach thuc hién.

+ Céc HS con lai chti ¥ lang nghe va
nhan xét.

+ GV nhan xét va chét dap an.

sina.

cosa

Goécoa |

= |8nra

0

tana

i Mlﬁ N|§|3° ala

Khéng xac dinh ‘

cota

Khéng xac dinh

& [l =[slE] w1+ [glor

§||- PRLIES N|§|°o:w|:1

8]

- GV huéng dan HS sir dung MTCT

d) Sir dung may tinh cam tay dé doi s6 do
goc va tim gia tri lwgng giac cia goc

Vidu 7: (SGK — tr.13).

Tinh B&m phim Man hinh hién | Két qua

sin( 297 | 008 8 i) (2) (i) (O @I B @R () E @ DE  [-0.707106781-0,7071
\" =)

tan 63°52'41" HEEEEIEI S | 2039276645 | 2,0393

Vidu 8: (SGK — tr.13).

B Ba&m phim Man hinh hién| Két qua
s0 do

33°45 | 58 0 8 (2) (2) (2) (3 (@) (5) 3 ) (DRG») (D) () | 0589048622 (0,5890 (rac)

3
7 (29) | 8 08 68 (1) (1) (3) G2 (@) ) 63 (DRGY) DB E | 4295819 | 42°58'19"

Luyén tap 6

a) Tinh: cos 3771; tan (—37°25")

Dung may tinh cam tay fx570VN PLUS.

+ Pé tinh cos 3711 ta thuc hién bam phim lan
lwot nhu sau:

[SHIFT|[MODE| (m) =]

Man hinh hién 0,222520934.
Vay cos = ~ 0,222520934.

+ Pé tinh tan (—37°25") ta thyc hién bam

phim lan lugt nhu sau:

[SHIFT|[MODE] 3| [tan] [=] [3][7][™] 2] [5][ ] =
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Budc 2: Thye hién nhiém vu:

- HP cé nhan: HS suy nghi, hoan
thanh vé.

- HD cap doi, nhom: cac thanh vién
trao doi, dong gop v kién va thong
nhat dap an.

Ca 16p chu ¥ thuc hién cac yéu cau
cua GV, chu y bai lam céc ban va
nhan xét.

- GV: quan sat va trg giup HS.
Buée 3: Bao cao, thio luan:

- HS tra 161 trinh bay miéng/ trinh
bay bang, ca 16p nhan xét, GV dénh
gi4, dan dat, chét lai kién thirc.
Buéc 4: Két luin, nhan dinh: GV
tong quat, nhan xét qua trinh hoat
dong cua cac HS, cho HS nhic lai
gia tri luong giac ctia mot gde lugng

giac.

Man hinh hién — 0,76501876.

Vay tan (—37°25") = —0,76501876.

b) P6i 179°23'30" sang radian ta thyc hién
bam phim 1an luot nhu sau:
[SHIFTIMODEIAIAI AR 2B B0 [SHIFT (DRG =)A=
Man hinh hi¢n 3,130975234

Vay 179°23'30" = 3,130975234 (rad).

c) boi g rad sang do ta thuc hién bAm phim
lan luot nhu sau:

[0)=] [SHIFT)(DRG ) B =1 ]
Man hinh hién 44°33'48,18"
ViyZrad = 44°33'48,18"

TIET 3: QUAN HE GIUA CAC GIA TRI LUQNG GIAC

Hoat dong 4: Quan hé giira cac gia tri lwgng giac

a) Muc tiéu:

- Nhan biét va van dung duogc cac cong thirc luong giac co ban trong mot so6 bai toan

don gian.

- Nhan biét gia tri lugng giac cia cac goc co lién quan didc biét.




b) Noi dung:

- HS tim hiéu ndi dung kién thirc vé quan hé gitra cac gia tri lugng giac theo yéu cau,

dan dit ctia GV, thao luin tra 1oi cAu hoi va hoan thanh cac bai tap vi du, luyén tap

trong SGK.

¢) San pham: HS ghi nhd va van dung kién thic vé quan hé gitra cac gia tri luong

giac dé thuc hanh hoan thanh bai tap Vidu 8, 9, Luyén tap 6, 7 va Van dung 2.

d) T6 chirc thye hién:

HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS
Buwéc 1: Chuyén giao nhiém vu: 4. Quan hé giira cac gia tri lwgng giac 5.2.NClb: Su
- GV cho HS quan sat va thuc hién | a) Cac cong thirc lwgng giac co’ ban dung  may
HDe6. HD6: tinh cam tay
+ GV dén dat HS: Cdc em hdy quan 4 trong tinh
sat dwong tron lwong giac tam O voi toan.

diem A(1; 0) la tam. C6 diém
M(x,y) nam trén dwong tron. Ap
dung dinh nghia dé xi Ii bai todn.

+ GV yéu cau HS suy nghi va néu
dap an.

+ GV chi dinh mot s6 HS néu dap
an.

+ GV nhén xét va chdt dap an cudi

cung.

a) Theo dinh nghia, ta c6:

Do do,

sina =y; cosa =X

(sin a)? + (cos a)? = y? + x?

T hinh vé ta thiy x2 + y? = R? = 1 (theo

dinh ly Pythagore va duong tron don vi c6

ban kinh R = 1).

Viy sina + cosa = 1.

b) Theo dinh nghia véi:

a¢g+kn(kEZ),tac():
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- GV néu ra phan hé thirc co ban
(SGK — tr.14).

- GV hudng dan HS 1am phan Vi du
9

+ GV: Déi véi bai nay cdc em nén
sir dung dwong tron lwong gidc dé
biét dwoc dau cua céc gia tri lwong
giac. Sau do sw dung cdac hé thurc
liwong gidc dé tinh todn bai lam.

+ GV chi dinh 1 HS dung tai chd
thuc hién Vi du, cdc HS khac quan
sat, lang nghe va cho nhan xét.

+ GV nhan xét va trinh bay mau cho
HS.

- GV yéu cau HS tu suy nghi va lam
phan Luyén tap 7.

+ GV moi 1 HS 1én bang lam bai.
Céc HS khac lam bai vao vé.

+ GV kiém tra ngau nhién mot sd

HS.

1+tan’a=1+

Do do,

cos?a+sina 1

cosZa cosZa

Vay 1 + tana =

cos2a’
Hg¢ thirc co ban:

sina + cos?a =1
1

cos? a
1

sin? o

1+tana =

(a#-+kmkeZ)

1+ cot?a =

(a #kmk € Z)

k
tana.cota =1 (aqt?“,ke Z)

Vidu 9: (SGK — tr.14).
Huréng dan gidi: (SGK — tr.14).

Luyén tap 7
Vin<ao< ?nén sin o < 0. Mt khac:

sin? a 4 cos? a = 1 ta co:

sina = —V1 — cos? «a

sinfa

cos?a
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+ GV goi 1 HS nhan xét bai lam cua
HS trén bang.

+ GV néu nhan xét va chét dép an.

- GV huéng dan cho HS trao d6i
phan HP7 theo to trong 16p dé dua
ra nhan xét vé lién hé gilra gia tri
luong giac cua cac goc doi nhau.

+ GV: Quan sdt hinh 1.12a ta thdy
hoanh d6 diém M va N bang nhau,
con tung do hai diém M va N thi doi
nhau. T do ta sw dung dinh nghia
gid tri lwong gidc cia mét goc dé
suy ra cdc moi lién hé can tim.

+ HS trao doi, 1ap luan theo nhom.
Mobi nhém ctr dai dién trinh bay cach
lam va két qua.

+ Cac nhom khic quan sat, lang
nghe va dua ra nhan xét, ph?m bién.
+ GV ghi nhan céc y kién va ghi 10
giai 1én bang cho HS hoan thi¢n vao

vO.

| SN
, SIin - \
Do do, tana = =—3=—va
Cos —_ 2
3
1 1 2 2v5
cota = = =—==—),

tana E N 5
2
b) Gia tri lwgng gidc ciia cac goc co lién
quan dac biét.

HD7:

A 4

a) Gid st M(xy; ym); N(Xn; Yn)-

Tir Hinh 1.12a, ta thay hai diém M va N d6i
xtmg vé1 nhau qua truc hoanh Ox, do do ta
cO: Xy =Xy VAYM = —Yn-

Theo dinh nghia gia tri lugng gidc cua mdt
gdbc, ta lai co:

CoOs & = Xy va cos (—a) = xy.

Suy ra cos (—a) = cos a.

cosa =yy vasin (—a) =yy.

Suy ra sina = —sin (—a) hay
sin (—a) = —sina.
b) Ta co:
_sin(-a) _  sina _
tan ( O() " cos(-a)  cosa o,
cot (—a) = — Co) _ c0sa _ _ota

sin (—a) " —sina




- GV néu va ghi phan khung kién
thirc trong tam Ién bang cho HS
(SGK —tr.14, 15).

- GV néu phan Chu y cho HS.

Vay tan (—a) = —tana;
cot (—a) = —cota«
Géc doi nhau (a va —a)

cos (—a) =cosa

sin (—a) = —sina
tan (—a) = —tana
cot (—a) = —cot

Goc bu nhau (axvam — a)

sin(m—a) =sina

cos(m—a) = —cosa
tan (Tt —a) = —tana
cot(m—a) = —cota

Goc phu nhau (a va g - a)

sin (g— a) =cosa

cos (g— a) =sina

tan (g — a) = cota

cot (g— a) =tana

Goc hon kém t (avam + o)

sin(m+a) =—sina

cos (m+a) =—cosa

tan(t+a) =tana

cot (m+a) =cota

Chiui y (SGK —tr.15)

Nho cac cong thirc trén, ta co thé dua viéc
tinh gia tr1 luong gidc cia mot goc luong
giac bat ki vé viéc tinh gia tri luong giac cua

r e T
gocavcnOSaSE.
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- GV cho HS quan sat Vi du 10
huéng dan va trinh bay mau lén
bang cho HS hiéu duogc cach vén
dung céc cong thure tinh toan.

- GV cho HS thao luan va lam
Luyén tap 8 theo tirng ban.

+ HS lam bai va d6i chiéu dap an voi
ban cung ban.

+ GV moi 2 HS 1én bang lam bai.

+ GV nhén xét va chdt dap an.

- GV cho HS thao luan nhém phan
Van dung 2.

+ Nhom nao sau khi thdo luan, tim
ra dap an nhanh nhét trong thoi gian
GV quy dinh s& duoc cong diém.
+Mobi nhém cir 1 dai dién trinh bay.
+ GV nhan xét, rat ra két luan cho

HS.

Vi du 10: (SGK — tr.15).
Huémg dan giai: (SGK —tr.15).

Luyén tap 8
a) sin (—675°%) = sin (45° — 2.360°)

= sin45° = \/2—5

b) tan (1%”) = tan (— E + 471')

= —tan = = —1.
4

Van dung 2.

a) Thoi diém 6 gio sang, tic t = 6, khi d6
B(6) =80 + 7sin = = 87.

Vay huyét ap tdm truong cua ngudi d6 vao
luc 6 gio sang 1a 87 mmHg.

b) Thoi diém 10 gio 30 phat sang, tic t =
10,5, khi do:

10,5
12

B(10,5) =80 + 7sin ~ 82,68

Vay huyét 4p tim truong cuia ngudi do vao
lac 10 gid 30 phut sang xap xi 82,68 mmHg.
¢) Thoi diém 12 gio trua, tirc t = 12, khi d6
B(12) =80 + 7sin — = 80

Vay huyét ap tdm truong cta ngudi d6 vao
ltc 12 gio trua 1a 80 mmHg.

d) Thoi diém 8 gio toi hay 20 gio, tic t =
20, khi do:

B(20) =80 + 7sin 2% = 10070
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Budc 2: Thye hién nhiém vu: Vay huyét ap tAm truong cta ngudi do vao

160—-7v3

- HP cé nhan: HS suy nghi, hoan lic 8 gio tdi 1a
—

thanh vé.

- HD cép doi, nhom: cac thanh vién
trao d6i, dong gop vy kién va théng
nhit dap an.

Ca 16p cha ¥ thyc hién cac yéu cau
cua GV, chu y bai lam cac ban va
nhan xét.

- GV: quan sat va trg giup HS.
Budée 3: Bao cao, thio luan:

- HS trd 161 trinh bay miéng/ trinh
bay bang, ca 16p nhan xét, GV danh
gia, dan dat, chét lai kién thirc.
Buéc 4: Két luan, nhan dinh: GV
tong quat, nhan xét qua trinh hoat
dong cua cac HS, cho HS nhic lai

quan h¢ gitra cac gia tri lugng giac.

3. HOAT PONG LUYEN TAP

a) Muc tiéu: Hoc sinh cting ¢ lai kién thirc vé gia tri luong giac ctia goc lugng giac
thong qua mot sb bai tap.

b) No6i dung: HS van dung tinh chat goc luong giac, hé thirc Chasles, cac gia tri
lugng giac cia goc lugng gidc, cong thue lugng giac co ban, thao luan nhém hoan
thanh bai tap vao phiéu bai tap nhom/ bang nhom.

¢) San pham hoc tap: HS giai quyét duoc tit ca cac bai tap lién quan

d) T6 chirc thure hién:

Buwéc 1: Chuyén giao nhiém vu:

- GV tong hop cac kién thirc can ghi nhd cho HS vé gia tri luong gidc ciia goc luong

giac.
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- GV t6 chtrc cho HS hoan thanh bai ca nhan BT1.1; BT1.2; BT1.3; BT1.4 (SGK —
trl16).

- GV 6 chue tro choi trac nghiém nhanh trén Quizizz dé cing c¢d toan bai.

- GV cung cap ma QR hoic duong Links cho HS tra 1oi nhanh mot s6 cau hoi tric
nghiém tong két bai hoc.

Céu 1. Gi4 tri ndo sau ddy mang dau duong?

A. sin 290°;

B. cos 290°;

C. tan 290°;

D. cot 290°.

Cau 2. Gia tri cia sin (137”) bang

A — %; B. %; C. - g; D. \/2_§
Ciu 3. Goc luong gidc nao ma hai gia tri sin va cosin ctia nd trai dau?
A. 100°;

B. 80°;

C. —95°%;

D. —300°.

A B} J .7 \ M 1
Cau 4. Cot cua goc luong giac nao bang —3?

A. —300°; B. g; C. 45°; D -Z

asina +b.cosa ;

Cau 5. Cho tan @« = m. Khi do: — ang:
c.sina +d.cos a
a+b a+bm am+b a+b
. —.m; B. ; . ; D.
c+d c+dm cm+d (a+d)m

Buéc 2: Thue hién nhiém vu: HS quan sat va cha y lang nghe, thao luan nhom 2,
hoan thanh cac bai tap GV yéu cau.

Buéce 3: Bao cdo, thao luin: Mdi BT GV moi dai dién cac nhom trinh bay. Cac HS
khéc chu y chira bai, theo doi nhan xét bai cac nhom trén bang.

Dap an bai tap SGK:

Bai 1.1:
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Dé hoan thanh bang da cho, ta thyc hi¢n chuyén doi tir do sang radian va tur radian

sang do.

Ta cé: 15° = 15.—
180

0°=0.—=0
180

900° = 900.— = 57

180

n_sn (10)° _ 67,50

8 8 T

T

12

~Ir o In (20 = —q05°

12 12"

_um_ _ur (f{ﬂ)o = —247,5°

8 8

Ta c6 bang nhu sau :

b6 15° 67,5° 0° 900° —105° —247,5°
s 3 7 11
Radian — il 0 5w _r _r
12 8 12 8
Bai 1.2:

a) Do dai ctia cung tron ¢ sd do 1”—2 trén duong tron c6 ban kinh R = 20 cm la:
T 51
ll = ZOE = ? (cm)
b) Do dai ctia cung tron ¢6 s6 do 1,5 trén dudng tron ¢6 ban kinh R = 20 cm la:
[, =20.1,5=30(cm)
7

c) Taco:35° = 35— = —
180 36

Do dai cia cung tron c6 s do 35° trén dudng tron ¢ ban kinh R = 20 cm la:
7T 35w
l3 = 20£ = T (cm)

d) Ta c6: 315° = 315.— = =
180 4
Do dai ctia cung tron ¢ sd do 315° trén dudng tron cd ban kinh R = 20 cm la:
L, = 20.2 = 357 (cm).
Bai 1.3.
a) Piém M trén duong tron lugng giac biéu dién goc lugng gidc cd s6 do bang 2?”

dugc xac dinh trong hinh sau:
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y

b)Tacé:—%=—(¥+2n)

Diém M trén duong tron lugng gidc bicu dién goc lugng giac c¢6 s6 do bang — ~

duoc xéc dinh trong hinh sau:

11w

"

¢) Piém M trén dudng tron lugng gidc biéu dién goc luong gidc ¢ sé do bang 150°

duoc xéc dinh trong hinh sau:

¥

d) Piém M trén dudng tron lugng giac biéu dién goc luong gidc c6 s6 do bang —225°

dugc xac dinh trong hinh sau:
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Bai 1.4.

a)Vio < a<§nénsina> 0. Mit khéc, tir sin? a + cos?a =1, suy ra :

2
sina = V1 —cos?a= /1—(%) =¥

sina

, 1 V6
Do do, tana = = =
cos o

tana  2v6 12

= 2\/_V21 cota =

m|H|

b)V1 < a < mnén cosa < 0. Mat khac, tir sin? a + cos?a = 1, suy ra :

cosa=V1—sin?2a= /1— ——

sina

2
Do @6, tana = =3 =——Vac0t0(—
cosa _ﬁ 5 tana
3

Vs
2

, 1 1 \5
c)Taco:cota = =—==—
) tana 5 5

b) 3 A - 4 \ 1
V11'[<0(<71Tnenc050(<O.Matkhac,tu’l+tan20(=COSZ

cosa = -
\/ 1+tan2 1/ 1+(\/_

suy ra
o Suy

Matana = — - sina = tana. cosa—\/S.(—ﬁ)=—ﬂ.
cos o 6 6
d) Taco:tana = : =i1=—\/2
cota —_
V2
V1 =~ < o < 2mnén cosa > 0. Mit khac. Tir 1 + tan? o = 12asuyra:

1 1 V3
cosa= |[———= |——==—
1+tan? a 14+(—2) 3
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Matano = 222 - sina = tan «. cos o = —V2. (E) = —E.
CoS 3 3
Dap 4n cAu héi tric nghiém:
Caul Cau 2 Cau3l Cau 4 Cau s

B B A A

Buéc 4: Két luan, nhan dinh:

- GV chira bai, chét dap an, tuyén duong cac hoat dong tot, nhanh va chinh xac.

- GV chu ¥ cho HS céc 11 sai hay mac phai khi thue hién giai bai tap.

[2.1.NC1a: HS thuc hién cac twong tac duoc xac dinh 16 rang véi cong nghé sb (lam
bai tap online) trong 16p hoc.

5.2.NC1b: St dung may tinh cim tay trong tinh toan.]

4. HOAT PONG VAN DUNG

a) Muc tiéu:

- Hoc sinh thye hién 1am bai tap van dung thuc té dé nam vimg kién thic.

- HS théy su gén glii todn hoc trong cudc séng, van dung kién thirc vao thuc té, rén
luyén tu duy toan hoc qua viéc giai quyét van dé toan hoc

b) Noi dung: HS van dung tinh chat cta gia tri luong gidc cta goc luong gic, trao
d6i va thao luan hoan thanh céc bai toan theo yéu cau ciia GV.

¢) San pham: HS hoan thanh cac bai tap duoc giao.

d) T6 chirc thue hién:

Budéc 1: Chuyén giao nhiém vu:

-GV yéu cau HS 1am bai tap 1.5, 1.6 cho HS sur dung ki thuat chia sé cap doi dé trao
d6i va kiém tra chéo dap an.

Bude 2: Thwe hién nhiém vu: HS thuc hién hoan thanh bai tap dugc giao va trao
d6i cap doi d6i chiéu dap an.

Buwdc 3: Bao cao, thao luan: GV moi dai dién mot vai HS trinh bay miéng.

/4
A

Két qua:
Bai 1.5.

a) a) Ap dung sin® @ + cos? @ = 1, suyrasin?a = 1 — cos? a.
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Taco: VT = cos* a — sin*a = (cos? a)? — (sin? a)?
= (cos? a + sin? a)(cos? @ — sin? a)

= 1.(cos?a —sin? a)

=cos?a — (1 — cos?a)

= 2cos?a — 1=VP (dpcm).

b) Ap dung cac hé thuc luong giac co ban.

2 2 2 2
’ cos“ a+tan“ a-1 cos™ a tan“ « 1
Taco: VT = — =t
sin“ «a sin“ «a sin“ «a sin“ a
sin?a
2 1
=cot’a +=% — (14 cot?a) =cot’a+———1—cot’a
sSin“ «a cos“

=— _1=(1+tan®a)—1=tan?a = VP (dpcm).

cos?a

Bai 1.6.
a) Trong 1 gidy, banh xe dap quay dugc % vong
Vi mét vong Gmg véi goc bang 360° nén goéc ma banh quay xe quay duoc trong 1
gidy la: —.360 = 792°.
Vi mot vong Gmg véi goc bang 2 nén gdc ma banh quay xe quay dugc trong 1 gidy
la: 15—1 2m = ZZTn (rad).
b) Tacod: 1 phut = 60 giay.
Trong 1 phtt banh xe quay duogc: % = 132 vong.
Chu vi cua banh xe dap la: € = 680 (mm).
Quang duong ma nguoi di xe dap da di dugc trong mot phut la
680m.132 = 89 760m (mm) = 89,76m (m).
Buéc 4: Két luan, nhan dinh:
- GV nhan xét, danh gia kha nang van dung lam bai tap, chuan kién thre va luu y
thai do tich cuc khi tham gia hoat dong va luu y lai mot 14n nira cac 16i sai hay méc
phai cho 16p.
[5.2.NC1b: St dung méy tinh cam tay trong tinh toan.]
* HUONG DAN VE NHA
- Ghi nh¢ kién thirc trong bai.
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- Hoan thanh bai tap trong SBT.

- Chuan bi bai sau “Bai 2. Cong thirc lwong gidc”.
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Trwong: THPT P§ Piing Tuyén
Giao vién: Huynh Van Toan

To: Toan — Tin
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BAI 2. CONG THUC LUQNG GIAC
(2 tiét — Tiét PPCT: 4 - 5)
I. MUC TIEU

1. Kién thire

Hoc xong bai nay, HS dat cac yéu cau sau:

Mo ta duge cac phép bién ddi luong giac co ban: Cong thirc cong; cong thirc
nhan d6i; cong thic bién d6i tich thanh tong va cong thirc bién ddi tong thanh
tich.

Giai quyét duoc mot sd van dé thuc tién gin véi gia tri luong giac cua goc

luong giac va cac phép bién ddi lwong giac.

2. Nang luc

Nang lwc chung:

Rén luyén duogc ning luc giai quyét van dé toan hoc thong qua cac bai toan
van dung cong thirc luong giac va cac phép bién doi lwong giac (Cong thirc
cong; Cong thirc nhan doi; Cong thirc bién doi tich thanh tong va Cong thirc

bién d6i tong thanh tich).

Nang lyc riéng:

Tu duy va 1ap luan toan hoc: So sanh, phan tich dir li¢u tim ra mdi lién hé
gitra cac dbi tuong da cho va ndi dung bai hoc, ttr dé co thé ap dung kién thirc
da hoc dé giai quyét cac bai toan.

Mo hinh héa toan hoc, giai quyét van dé toan hoc thong qua cac bai toan thuc
tién gan voi gia tri lwong giac ctia goc luong giac va cac phép bién d6i luong
giac.

Giao tiép toan hoc: Str dung ngdn ngit toan hoc chinh xac, diéu nay gitip dam
bao rang thong diép dugc truyén tai mot cach chinh xac va dé hiéu cho nguoi
doc. Cong thirc luong giac c6 thé duoc trinh bay bang cach sir dung cac biéu
thtrc, ky hi¢u va thuat nglt toan hoc nhu sin, cos, tan, goc, ti $0, v.v.

Str dung cong cy, phuong tién hoc todn: St dung dugc bang luong gidc; St

dung duoc may tinh cam tayi,...

Nang lyc so:
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1.1.NCl1b: Ap dung dugc k¥ thuat tim kiém dé léy duoc dir li¢u, thong tin va
ndi dung trong méi trudng sd.
- 2.1.NCla: Sir dung duoc nhiéu cong nghé sb dé tuong tac.
- 5.2.NC1b: Ap dung duoc cic cong cu sd khac nhau va cac giai phap cong
nghé c6 thé co dé giai quyét van dé.
- 6.2.NCla: Lua chon va st dung dugc cac cong cu Al phu hop dé nang cao
hiéu sudt va giai quyét cac van dé phuc tap.
3. Pham chat
- Tich cyc thuc hién nhi¢m vu kham pha, thyc hanh, van dung.
- C0 tinh than trach nhiém trong viéc thyuc hién nhiém vu duoc giao.
- Khach quan, cong bang, danh gia chinh xac bai lam ctia nhém minh va nhém
ban.
- Tu tin trong viéc tinh toan; giai quyét bai tap chinh x4c.
II. THIET BI DAY HQC VA HQC LIEU
- GV: KHBD, SGK, SBT Toan 11, bai trinh chiéu (Slide), phong thuc hanh
may tinh két n6i Internet, may chiéu, video Al tao bang cong cu Al dugc ding
dé khoi dong bai hoc, bd cau hoi trac nghiém trén phﬁn mém Quizizz.
- HS: SGK, SBT Toan 11 — Két ndi tri thic, v ghi.
III. TIEN TRINH DAY HQC
1. HOAT PONG KHOI PONG
a) Muc tiéu: Giap HS c6 htng tha véi ndi dung bai hoc thong qua mot tinh hudng
lién quan dén Coéng thuc luong giac.
b) Néi dung: HS doc bai todn mé dau va thyuc hién bai toan duéi sy dan dit cua GV
(HS chua can giai bai toan ngay).
¢) San pham: HS nim duogc cac thong tin trong bai toan va du doan cau tra 1i cho
cau hoi md dau theo y kién c4 nhan.
d) T6 chirc thue hién:
Budéc 1: Chuyén giao nhiém vu:
- GV yéu cau xem video Al duoc thiét ké dé phuc vu bai day va tra 1o cau hoi xuét

hién trong video do.
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- GV chiéu Slide dan dat, dit van dé qua bai toan mé& dau va yéu cau HS thao luan
va néu du doan (chua can HS giai):

+ “Mot thiét bi tré ky thuat s6 lap lai tin hiéu dau vao bcing cach lap lai tin hi¢u do
trong mot khoang thoi gian c6 dinh sau khi nhan dwoc tin hiéu. Néu mot thiét bi nhur
vdy nhdn dwoc not thuan f,(t) = 5sin t va phat lai dieoc nét thuan f,(t) = 5cos t
thi am két hop la f(t) = fi(t) + fo(t), trong dé t la bién thoi gian. Chitng 16 rang
am két hop viét dwoc dwdi dang f(t) = ksin (t @), ticc la dm két hop la mdt séng
am hinh sin. Hay xdc dinh bién d3 am k va pha ban dau @ (—m < ¢ < ) ciia
song am.

Budce 2: Thue hién nhiém vu:

- HS xem video va suy nghi cau tra 101.

- HS quan sat va chua y lang nghe, thao luan nhom va thue hién yéu cu theo dan dit
cua GV.

Budce 3: Bao céo, thio luin:

- GV goi dai dién mot s6 thanh vién nhém HS tra 101, HS khac nhan xét, bo sung.
Budéc 4: Két luan, nhéan dinh:

- GV nhan xét, danh gia va két luan.

[6.2.NCla: HS sir dung cong cu Al hodc san pham sé do GV cung cap dé tiép nhan
thong tin, trd 101 cau hoi don gian.

2.1.NCla: HS thuc hién cac tuong tac co ban vdi hoc liéu sb (xem video, tra 101 cau
hoi trén mai truong sb).

1.1.NCla: HS tiép can, khai thac duoc thong tin tir ngudn hoc liéu sé dudi sy hudng
dan cua GV.]

- GV ghi nhan cau tra 16i ciia HS, trén co so d6 dan dit HS vao tim hiéu bai hoc méi:
“Pé giai quyét duoc bai toan mo dau va biét duge cach xir 1y cac bai toan tuong tu
cling nhu mé rong hon, ching ta ciing di tim hiéu phan ndi dung ngay hom nay, bai
Cong thuc lugng giac”.

= Bai 2: Cong thirc lwgng giac.
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2. HINH THANH KIEN THUC MOI
TIET 1: CONG THU'C CONG, CONG THUC NHAN POI
Hoat dong 1: Cong thirc cong
a) Muc tiéu:
- Nhén biét dugc cong thure cong.
- Van dung dugc cong thirc cong dé giai quyét cac bai tinh gia tri luong giac, ching
minh dang thirc luong gic.
b) N¢i dung:
- HS tim hiéu ndi dung kién thirc vé cong thirc cong theo yéu cau, dan dit ciia GV,
thdo ludn tra 161 cau hai trong SGK.
¢) San pham: HS ghi nhé va van dung kién thic vé cong thire cong dé thyc hanh
lam cac bai tap vi du, luyén tap, van dung.

d) T6 chirc thue hién:

HP CUA GV VA HS SAN PHAM DU KIEN

Buwéc 1: Chuyén giao nhiém vu: 1. Cong thirc cong

Nhiém vu: Nhin biét cong thirc cong. HDI:

Sau do co thé chung minh dwoc cdu a.

+ GV cho HS thuc hién phd‘n b va c theo

T

-Gtho'ngdﬁnchoHS lam HD1 a) TacO:a—>b :%—%:Enén
+ GV yéu cau HS tinh: N W)
cos(a—b) =cos — = .
T T 12 4
a — b;cos — ;cos —
4 6 cosa.cosb =sina.sinb

T

T T . T .
= Cc0S —.C0S — + Ssin — .Ssin
4 6 4 6

. _Y2 3,421
huwong dan trong SGK —tr.17. T 272 272
+ HS suy nghi lam bai. _ V6 V2 _ Ve+v2
4 4 4
+ GV chi dinh mot s6 HS néu dap an. .
Vay

cos(a—b) =cosacosb+sinasinb.
b) Ta c6: cos(a + b) = cos[a — (— b)]
= cosacos(—b) + sinasin(— b)

Ma cos(—b) = cos b,sin(—b) = —sinb
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+ GV trinh bay dap 4n 1én bang va tién téi
phan Khung kién thirc trong tam.

+ HS can thudc dugc cac cong thirc nay dé
ap dung vao bai mgt cach nhanh chong va

chinh xac.

- GV huéng dan HS lam Vi du 1.

+ GV: Cdc em tach nhitng géc dé bai yéu
cau tinh ra thanh nhitng géc ddc biét, sau
do sw dung cong thirc cong cua cos va tan
dé tinh todn.

+ GV goi chi dinh 1 HS dtmg tai chd cung

minh thyuc hi¢n bai tip nay.

(hai goc dbi nhau).

Do do,

cos(a + b) = cosacosb + sina.(—sinb)
= cosacosb — sinasinb.

c¢) Ta co:

sin (a — b) = cos E— (a— b)]

= cos [(g— a) + b]

= cos (g—a).cosb—sin (g—a).sinb
=sina.cosb —cosa.sinb

(do cos (g — a) = sina;

sin (g — a) =cosa).

Vay sin(a—b) =sin a cos b — cos a sin b.
Cong thirc:

cos(a—b) =cosacosb +sinasinb
cos (a+b) =cosacosb—sinasinb
sin(a—b) =sinacosb —cosasinb

sin(a+b) =sinacosb+cosasinb

tana —-tan b
tan (a — b) = ——"°_
1+tanatanb
tan a +tan b
tan(a+b) =

1-tanatanb

(gid thiét cdc biéu thirc déu c6 nghia).
Vidu 1: (SGK —tr.17).

Huéng dan gidi (SGK — tr.18).
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+ C4a 16p quan sat va ghi bai.

- GV cho HS quan sat Vi du 2, sau d6 GV
giai mau 1én bang cho HS hiéu duogc cach
lam, cach van dung cong thirc.

- GV cho HS ty suy nghi va tu 1am bai phan
Luyén tap 1.

+ GV moi 2 HS 1én bang trinh bay.

+ GV di kiém tra ngau nhién mét s6 HS.

+ GV nhén xét, rat kinh nghiém lam bai

cho HS va chét dap an.

- GV cho HS thao luan theo ban phan Van
dung 1

+ HS thao luan, tim ra dap an va d6i chiéu
v61 ban cung ban.

+ GV mdi mot s HS dung tai chd néu cach
lam.

+ GV nhan xét va trinh bay dép an 1én bang

cho HS quan sat.

Buwéce 2: Thye hién nhiém vu:

- HD c4 nhan: HS suy nghi, hoan thanh vo.

Vidu 2: (SGK —tr.18).
Huréng dan giai (SGK — tr.18).

Luyén tap 1.

a) Ta co:
. T
VP =+/2sin (x — Z)
. T . T
= \/f(smx oS - — COs x Sin Z)

= ﬁsinx.g—\/zcosx.g
= sinx — cos x = VT (dpcm).
b) Ta co:

- tan = —tan x
VT = tan (Z—x) =24 =

o 1+tan%tanx

VP

(do tan % =1).
Van dung 1

Taco: f(t) = f1(t) + (D)
= 5sint + 5cost =5(sint +cost)
Theo Vidu 2 trang 18 SGK Toén 16p 11 Tap 1, ta

chung minh dugc:

sint +cost =+/2(sin (1 +g)

Do d6, f(t) = 5V2sin (t + E)
Vay am két hop viét dugc dudi dang f(t) =
ksin (t + @), trong d6 bién do am k = 5v/2 va pha

A , J A \ T
ban dau cua song am la ¢ = "
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- HD c@p d6i, nhém: céc thanh vién trao
d6i, dong gop ¥ kién va thdng nhat dap an.
C4 16p chu y thuc hién cac yéu cau ciia GV,
chu y bai lam cac ban va nhan xét.

- GV: quan sat va trg giap HS.

Budc 3: Bao cao, thao luan:

- HS tra 101 trinh bay miéng/ trinh bay
bang, ca 16p nhan xét, GV danh gia, dan
dat, chot lai kién thir.

Buéc 4: Két luin, nhan dinh: GV tong
quat, nhan xét qua trinh hoat dong ctia cac

HS, cho HS nhic lai cong thirc cong.

Hoat dong 2: Cong thirc nhan doi

a) Muc tiéu:

- Xay dung dugc cong thirc nhan doi tir cong thirc cong.

- Van dung dugc cong thirc nhan doéi dé giai quyét cac bai tinh gié tri luong giéc,
ching minh dang thirc luong giac.

b) Noi dung:

- HS tim hiéu ndi dung kién thirc vé cong thiic nhan d6i theo yéu cau, dan dat cia
GV, thdo luan trd 161 cau hoi va hoan thanh céc bai tap vi duy, luyén tap trong SGK.
¢) San pham: HS ghi nhé va van dung kién thirc vé cong thirc nhan doi dé thuc hanh
hoan thanh bai tap Vi du 3, Luyén tap 2.

d) T6 chirc thue hién:

HP CUA GV VA HS SAN PHAM DU KIEN
Bwéc 1: Chuyén giao nhiém vu: 2. Cong thirc nhan doéi
- GV hudng cho HS xay dung cong thirc nhan | HD2:
do6i thong qua HD2. +) sin 2a = sin(a + a)
= sinacosa + cosasina
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+ HS s& ty van dung cong thirc cong va thay
b = a dé ra dugc mot cong thurc moi.

+ GV moi 3 HS 1én bang trinh bay cau tra 101.

+ GV nhan xét va trinh bay cong thirc nhan doi

trong khung kién thtc trong tim.

- GV cho HS doc — hiéu phan Vi du 3 sau d6
GV moi ngau nhién mét s6 HS trinh bay lai cach
lam.

-GV dan: “Tur cong thirc nhdn déi ma ching ta
vira tim hiéu dwoe, cdc em hdy bién doi dé cé
dwoc céng thire khai trién cia cos*a va

sina”.

- GV cho HS lam phan Luyén tap 2.
+ GV moi 1 HS Ién bang trinh bay bai giai.

= sinacosa + sinacosa

= 2sinacos a.

+) cos 2a = cos(a + a)

= cosacosa — Ssinasin

= cos?a —sina

Ma sin® a + cos? a = 1,
suyrasinfa =1 — cos?ava
cos?a =1 — sin2a.

Do dd, cos 2a = cos? a — sin® «
=2cos’a— 1=1 —2sina.

+) tan 2a = tan (a + a)

__ tana+tana 2tana

" 1—tanatana  1-tanZa
Cong thirc nhan doi

sin 2a = 2sina cos a

cos 2a = cos?a — sin’a
=2cos’a—1=1-2sin%a
2tan a
tan2a = ———.
1-tan<a

Vidu 3: (SGK —tr.18).
Hurémg dan giai (SGK — tr.18).

Cong thirc ha bac
1+cos2a
2

cos?a =

1—cos2a
2

sina =

Luyén tap 2

, 2 T 0
Ta cd: — = cos— = cos (2.—)
2 4 8

TC
=2c052§—1
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+ GV moi 1 HS khac nhan xét bai lam cuia ban.
+ GV chét dap an.

Budc 2: Thuc hién nhiém vu:

- HD ca nhan: HS suy nghi, hoan thanh vé.

- HD cap doéi, nhém: cac thanh vién trao doi,
dong gop ¥ kién va théng nhat dap an.

Ca 16p cht ¥ thuc hién cac yéu cau cua GV, chi
y bai lam cac ban va nhan xét.

- GV: quan sat va trg giup HS.

Budc 3: Bao cao, thao luin:

- HS trd 101 trinh bay miéng/ trinh bay bang, ca
16p nhan xét, GV danh gia, din dit, chét lai kién
thtrc.

Bwéc 4: Két luin, nhan dinh: GV tong quat,
nhan xét qua trinh hoat dong ctia cac HS, cho HS

nhac lai cong thirc nhan doi.

Suy ra 2 coszg =1+ g Do d6:

242
4

TC
cos? - =
8

3 L ~ T
Vi cos_ > 0 nén suy ra cos - =

3 T A T
Vi cos 5 0 nén suy ra cos 5

2+

2

V2

2+

1

2

TIET 2: CONG THUC BIEN POI TICH THANH TONG
Hoat ddng 3: Cong thirc bién ddi tich thanh tong

a) Muc tiéu:

- Xay dung duoc cong thirc bién d6i tich thanh tong.

- Van dung dugc cong thirc bién d6i tich thanh téng dé giai quyét cac bai tinh gia tri

luong giac, chimg minh dang thic lugng giac.

b) Noi dung:

- HS tim hiéu noi dung kién thic vé cong thirc bién doi tich thanh tong thirc theo yéu

cau, dan dit ctia GV, thdo lun tra 101 cdu hdi va hoan thanh cac bai tap vi du, luyén

tap, van dung trong SGK.

¢) San pham: HS ghi nhd va van dung kién thirc vé cong thirc bién d6i tich thanh

tong dé thyc hanh hoan thanh bai tap Vi du 4, Luyén tap 3.

d) T6 chirc thue hién:
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HD CUA GV VA HS

SAN PHAM DU KIEN

Buéc 1: Chuyén giao nhiém vu:

- GV huéng dan HS 1am HP3 dé hinh thanh
nén cong thirc bién d6i tich thanh tong.

+ Khai trién cos (a + b) va cos (a — b);
Sau do ld'y hai khai trién cong lai ta duoc
cong thirc cua cos a cos b .

chy khai trién hai trir khai trién mét ta dwoc
cong thirc cia sina sin b .

+ Lam twong ty voi:

sin (a + b);sin (a —b).

- GV ghi 1én bang cong thtrc bién ddi tich
thanh tong cho HS quan sat.

+ HS ghi bai vao vé.

- GV huéng din cho HS doc — hiéu Vi du 4

dé biét cach van dung cong thirc vao bai tap.

3. Cong thirc bién ddi tich thanh tong

HD3:

a) Ta co:

cos(a + b) =cosacosb — sinasinb (1),
cos(a—b) =cosacosb+sinasinb (2).
Lay (1) va (2) cong vé theo vé, ta duoc:
cos(a+ b) +cos(a —b) =2cosacosb.
Twr d6 suy ra:

cosacosb = % [cos(a + b) + cos(a — b)].
Lay (2) trir vé theo vé cho (1), ta dugc:

cos(a —b) —cos(a+ b) = 2sinasinb.

Tt d6 suy ra:

sinasinb = %[cos(a —b) —cos(a + b)].
b) Ta co:

sin(a+ b) =sinacos b+ cosasinb (3);
sin(a — b) =sinacosb —cosasinb (4).
Lay (3) va (4) cong vé theo vé, ta duoc:

sin(a + b) + sin(a — b) = 2sinacos b.

Tt do suy ra:

sinacosb = % [sin(a + b) + sin(a — b)].
Cong thirc bién doi tich thanh tong
cosacosb = % [cos(a + b) + cos(a — b)].
sinasinb = %[cos(a — b) — cos(a + b)].
sinacosb = % [sin(a + b) + sin(a — b)].
Vidu 4: (SGK —tr.19).

Huréng dan gidi: (SGK — tr.19).
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+ Sau hudng dan, GV moi 1 HS dimng tai chd
trinh bay cach lam.

- GV thao luan theo ban Luyén tap 3, cac
HS trao d6i, tim ra cach giai va dap an.

+ GV moi ngau nhién mot cip HS 1én bang
trinh bay.

+ Trong khi d6 GV s& di kiém tra mot s6 ban
HS.

+ GV mo1 1 HS khac nhan xét ban lam trén
bang.

+ GV chét dap an.

Buwéce 2: Thye hién nhiém vu:

- HD ca nhan: HS suy nghi, hoan thanh vé.
- HD cap do61, nhom: cac thanh vién trao doi,
dong gop ¥ kién va théng nhat dap an.

Ca 16p cha y thyc hién cac yéu cau ciia GV,
chu ¥ bai lam cac ban va nhan xét.

- GV: quan sat va trg giap HS.

Buée 3: Bao cao, thio luan:

- HS tra 101 trinh bay miéng/ trinh bay bang,
ca 16p nhan xét, GV danh gia, dan dat, chét
lai kién thirc.

Buéc 4: Két luan, nhan dinh: GV tong

quat, nhan xét qué trinh hoat dong cua cac

Luyén tap 3
Ta co:

A = cos 75° cos 15°
= % [cos (75° — 15°) + cos (75° + 15°)

= %(cos 60° + cos 90°)
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HS, cho HS nhic lai cong thuc bién ddi tich

thanh tong.

Hoat ddng 4: Cong thirc bién ddi tong thanh tich

a) Muc tiéu:

- Xay dung duoc cong thirc bién d6i tong thanh tich.

- Véan dung dugc cong thirc bién d6i tong thanh tich dé giai quyét cac bai tinh gia tri

luong giac, nhitng bai toan thuc té ¢6 lién quan.

b) N¢i dung:

- HS tim hiéu noi dung kién thirc vé cong thic bién dbi tich thanh tong thirc theo yéu

cau, dan dat cia GV, thao luan tra 161 cau hoéi va hoan thanh cac bai tap vi du, luyén

tap, van dung trong SGK.

¢) San pham: HS ghi nh¢ va van dung kién thirc vé& cong thirc bién doi tich thanh

téng dé thyuc hanh hoan thanh bai tap Vidu 5, Luyén tap 4, Van dung 2.

d) To chirc thye hién:

HD CUA GV VA HS

SAN PHAM DU KIEN

Buéc 1: Chuyén giao nhiém vu:

- GV cho HS thuc hién HP4 lam theo
huéng dan dé xay dung dugc cong thirc
bién d6i tich thanh tong.

+ HS can khai trién lai céng thirc
cosacosb;sinasinb vasinacosb
sau dé tién hanh dat u=a — b; v =
a+b.

+ Khai trién tiép tuc dé dat két qua cudi

cung.

4. Cong thirc bién ddi tong thanh tich

HD4:

cosacosb = % [cos(a + b) + cos(a — b)] (1)
sinasinb = %[cos(a —b) — cos(a + b)] (2)
sinacosb = % [sin(a + b) + sin(a — b)] (3)
batu=a — b; v=a+b.
Taco:u+v=(@—b)+ (a+b) =2a
Vau—v=(a—-—b)—(a+b)=-2b

Suy ra, a =uT+U;b = —?
Khi do6:

+ (1) tr¢ thanh:
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- GV néu phan cong thirc trong khung
kién thirc trong khung kién thirc trong

tam.

- HS doc — hiéu phan Vi du 5, va trinh bay
lai cach lam. Sau d6 GV cho HS lam cau
héi sau dé van dung kién thirc:

Bién doi tong thanh tich:

a) cos x + cos 2x + cos 3x + cos 4x
b) sina +sinb + sin (a + b)

+ GV cho HS suy nghi va yéu cau 2 HS
1én bang lam bai.

+ Nhitng HS khac lam bai va dbi chiéu

dap an vdi ban cung ban.

u-v

u+v 1
cos % cos (_T) = 5(cosu + cosv)

u-v

2

u+v
= cosu+ cos v = 2cos TCOS

cos (— ?) = cos ?).
+) (2) tr¢ thanh:

sin uTW sin (— ?) = %(cos U —Ccos V)

u-v

. u+v .
&S cosU—CcoSvV = —2sin Tsm 5

(do sin =7 = —sin =2 ).
2 2

+) (3) tr¢ thanh:

. u+v v 1 . .
sin —=cos (T) =3 (sinu + sinv)

. . . u+v u-v
S sinu + sinv = 2sin TCOS T

Céng thire bién doi tong thanh tich

u-v

u+v
cosu+ cos v = 2cos TCOS >

. u+v . u—v

cosUuU — cosv = —2sin — - Sin —
. . . u+v u-—v
sinu + sinv = 2sin Tcos 5
u-—v

. . ut+v .
sinu — sinv = 2cos TSlTl >

Vidu 5: (SGK — tr.20).
Hudng dan gidi: (SGK — tr.20).
Cau héi
a) cos X + cos 2x + cos 3x + cos 4x
= (cos 4x + cosx ) + (cos 3x + cos 2x )
— 2cos = cos = + 2cos X cos X

2 2 2 2
= 2cos = (cos X+ cos E)

2 2 2

5x X
= 4C0S — COS X COS —

2 2

5x X
= 4cos X cosS Py cos 3

(do
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+ GV nhan xét, cht dap an va rut ra kinh

nghiém lam bai cho HS.

- GV cho HS tyr 1am phan Luyén tap 4.
+ GV chidinh 1 HS Ién bang lam va 1 HS
khéac nhan xét bai lam.

+ GV chét dap an.

- GV chia nhém cho HS thuc hién Van
dung 2.

+ Mdi nhém trong thoi gian GV quy dinh
can suy nghi, trao doi dé dua ra cach lam
va dap an nhanh va chinh xac nht.

+ Mbi nhom cau 1 dai dién trinh bay cau
tra 101.

+ Cac nhom con lai lang nghe va dua ra
nhan xét.

+ GV ghi nhan ¥ kién va dua ra dép an

cudi cung.

b)sina +sinb + sin (a+ b)

. a+b a-b . b
= 2sin —~ cos —~ + 2sin

. a+b a-b
= 2sin —~ (cos — + cos

a+b)
2
. a+b a b
= 2sin — .2co0s - cos (— —)
2 2 2
. a+b a b
= 4sin — coS - cosS —
2 2 2
Luyén tap 4

, T 51
Taco: B = cos ;+cos ?+cos

T 11w 5m
= (cos 5 tcos T) tcos —

mw 11w

51
29 4 cos —
2 9

T 11w
= 2cos 2
2

cos

21 51 51
= 2cos ?cos (— ?) + cos
51
9
51
9

21 51
= 2cos ?cos - + cos

2. (— l) cos o + cos
2 9

51 51
= —coS ?+cos?=0

Van dung 2

a+
— COS
2

a+b

2

11m

Tén sb cao

09

.

697 Hz—[1]
vl 770 Hz— [4])
thap 852 Hz—[7]
941 Hz—[*] (0]

a) Quan sat Hinh 1.13, ta nhan thay khi nhan phim

4, am thanh duoc tao ra co tan s thép fi= 770 Hz

va tan so cao f, = 1 209 Hz.

{ Hz

-—n

G (@ @ [
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Buéc 2: Thye hién nhiém vu:

- HDP ca nhan: HS suy nghi, hoan thanh
vO.

- HD cap doé1, nhém: cac thanh vién trao
ddi, dong gop ¥ kién va théng nhat dap
an.

Ca 10p cha y thuc hién cac yéu cau cia
GV, chu y bai lam cac ban va nhan xé&t.

- GV: quan sat va trg giap HS.

Buéce 3: Bao cao, thio luan:

- HS tra 101 trinh bay miéng/ trinh bay
bang, ca 16p nhan xét, GV danh gia, dan
dit, chot lai kién thic.

Buéc 4: Két luin, nhan dinh: GV tong
quat, nhan xét qua trinh hoat dong ctia cac
HS, cho HS nhic lai cong thirc bién ddi
tich thanh tong.

Khi d6, ham s6 md hinh héa 4m thanh duoc tao ra
khi nhan phim 4 1a:
y = sin (2w .770t) + sin (2m.1209t)
hay:
y = sin(1540mt) + sin(2418mnt).
b) Ta co:
sin (1540nt) + sin (2418mt)

1540mt+2418mt 1540mt—2418mt

2
= 2sin (1979 mt)cos (—439nt)

= 2sin (1979 mt)cos (439nt)

= 2sin

Vay ta c6 ham so:

y = 2sin (1979mt)cos (439nt).
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3. HOAT DPONG LUYEN TAP

a) Muc tiéu: Hoc sinh cung c6 lai kién thirc vé cong thirc lugng gic thong qua mot
sO bai tap.

b) Néi dung: HS véan dung cic cong thic cong, cong thirc nhan ddi, cong thic bién
d6i tich thanh tong, cong thirc bién ddi tong thanh tich dé thao luan nhém hoan thanh
bai tap vao phiéu bai tdp nhém/ bang nhom.

¢) San pham hoc tap: HS giai quyét dugc tat ca cac bai tap lién quan

d) To chirc thye hién:

Buéc 1: Chuyén giao nhiém vu:

- GV tong hop céc kién thirc can ghi nhé cho HS vé cong thuc lugng giac.

- GV t6 chirc cho HS hoan thanh bai c4 nhan tir BT1.7 dén BT1.11 (SGK - tr21).

- GV t6 chtic trd choi tric nghiém nhanh trén Quizizz dé cung cb toan bai.

- GV cung cip ma QR hoic dudng Links cho HS tra 16i nhanh mot sé céu hoi tric
nghiém tong két bai hoc.

A .y . 5 « R , i T . i . i N
Cau 1. Gia tri cta biéu thuc cos 30 €O ¢ + sin 3¢ Sin ¢ 1a?

AE B.-¥ c.B D.2
2 2 4 2
Céu 2. Gid trj ding ciia biéu thire 2122 —CLILCOLEY s
A+ B.——% C. V3. D. —V/3.
Cau 3. Cho A, B, Cla céac gbéc cua tam giac ABC.
Khi d6 P = sin 2A + sin 2B + sin 2C twong duong voi:
A.P =4cos A.cos B.cos C. B.P =4sin A.sin B.sin C.
C.P = —4cosA.cosB.cosC. D.P = —4sin A.sinB.sinC.

Cau 4. Co bao nhiéu dang thirc dudi day 1a dong nhat thic?

l)cosx —sinx = \/fsin(x+z). 2)cosx —sinx = \/Ecos(x+2) .
4 4

3)cosx —sinx = \/fsin(x—z). 4) cosx —sinx = \/fsin(z—x).
4 4

A. 1. B. 2. C.3. D. 4.
Cau 5. Rat gon M = cos(a + b) cos(a — b) — sin(a + b) sin(a — b).
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A.M=1-2cos?a. B.M =1-2sin?a.

C.M = cos4a. D.M = sin4a.

Buwéc 2: Thue hién nhiém vu: HS quan sat va cha ¥ ling nghe, thao luan nhom 2,
hoan thanh cac bai tip GV yéu cau.

Budc 3: Bao cdo, thao luin: Mdi BT GV moi dai dién cac nhom trinh bay. Cac HS
khéc cht y chira bai, theo ddi nhan xét bai cac nhém trén bang.

Dap an bai tap SGK:

Bai 1.7.

Taco:
+) sin 15° = sin (45° — 30°) = sin 45° cos 30° — cos45°sin 30°
V2 V3 _ V2 1 _ V62

272 22 4
+) cos 15° = cos (45° — 30°) = cos 45°cos 30° + sin 45°sin 30°
_ ¥z V3 V2 1_ Ver2

== 4 ==
2 2 2 2 4
V3
° = o _ apnoy _ (tan45°-tan30°) 1-—%
+)tan 15° = tan (45° —30°) =-—— ———o —1+1.\/_§—2 V3
3
o _ v 1 _
+) cot 15 _tan15°_2—\/§_2+\/§
Bai 1.8.

s s . . T
a) cos (a +g) = cosacos——sinasin—

;s 1 W T A
C051na=\/—§va5<a<n;nencosa<0

Do d6 cosa = —Vl—sin2a=_ﬁ

3

N ’ A — _ N6 v - 1_
Tudocos(a+g)— s 2 T G2 -

, 1 . 3T A .
b) Co cosa = —Evaﬂ<a<7nensma<0

. 24/2
sina = —V1 —cos?a =——

3

Suy ratana = sina __ 2v2, -1 24/2

cosa 3 3

, s tana—1 —142v2  9-442
Dodétanla ——) = = =
4 tana+1 1+2v2 7
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Bai 1.9.
a)V1 <a<mnéncosa<O0

mat khéc, tr sin?a + cos?a = 1 suyra

cosa=—V1 —sin?a = 1—

2. 42
Taco: sm2a—251nacosa—?.(—T)_ e
. 2 1\% 7
cos2a=1—-—2sin“a=1-2. 3 =3
2
sin2a By 42
tan2a = =2 ===
cos 2a 5 7

2
, : 1 : . 1
b) Tacod: (sina + cosa)? = (E) & sina + cos?a+ 2sinacosa = "

<:)1+sin2a:i<:>sin2a=—z
V1 <a<—nen1T<2a<— do @6 cos2a < 0.

Mit khac tir sin? 2a + cos?2a=1.Tacéd :

cos2a = —/1 —sin?2a = — /1—(—i)2 = ——

3 37

, sin 2a -
Do d6 :tan2a = =t ===
cos 2a _\/_7 7 7
4
Bai 1.10.
sin E COS — +sm E CoSs E sin (%‘F%) sin% %
A= — S = Ty =1=1
Cos 15 Cos 5 sin 15 sm 5 CoS 1573 3 2
b) Taco:
. TT TT TT TC 1 . TT TC TC TC
B = sin — cos — cos — cos - = (—.ZSln — COS —)cos — COoS —
32 32 16 8 2 32 32 16 8
1 . TT TT
= =sin (2.—) COS — cos = = —sm L cos = cos =
2 32 16 8 16 16 8

1 . TT TT TT 1 . TC TC 1 . TC TC
= ~.2sin — cos — cos — = -sin — cos — = -. 2sin — cos —
4 16 16 8 4 8 8 8 8 8

1, T 1 V2 2
=-SslIn - =-.—=—
8 4 8 2 16

Bai 1.11.
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Ta c6: sin(a+ b) sin(a—b) = % [cos(@+b—a+Db)—cos(a+b+a—Db)]

= %[cos 2b — cos2a] = %[(2 cos’b—1) — (2cos?a—1)]

= cos?’b — cos?a

Vay sin(a + b) sin(a — b) = cos?b — cos?a (1)

Laico:

cos 2b — cos 2a = (1 — 2sin?b) — (1 — 2sin?a) = 2(sin?a — sin?b)

Do do6 : % [cos 2b — cos 2a] = ; 2(sin? a — sin? b) = sin®?a — sin®b

Véy sin(a + b) sin(a — b) = sin?a — sin® b (2)

Tu (1)(2) suyra :

sin(a + b) sin(b + a) = sin?a — sin® b = cos? b — cos? a (dpcm).

Pap an cau héi tric nghiém:

Caul Cau 2 Cau3 Cau 4 Cau 5
A C D B

Budéc 4: Két luan, nhan dinh:

- GV chira bai, chét dap an, tuyén duong cac hoat dong t6t, nhanh va chinh x4ac.

- GV chu ¥ cho HS cac 15i sai hay mac phai khi thyc hién giai bai tap.

[2.1.NCla: HS thuc hién cac twong tac duge xac dinh 1 rang v6i cong nghé s6 (lam
bai tap online) trong 16p hoc.

5.2.NC1b: Sir dung méy tinh cim tay trong tinh toan.]

4. HOAT PONG VAN DUNG

a) Muc tiéu:

- Hoc sinh thyc hién 1am bai tap van dung thyc té dé nim viing kién thurc.

- HS théy sur gﬁn glii todn hoc trong cudc séng, van dung kién thirc vao thuc té, rén
luyén tu duy toan hoc qua viéc giai quyét van dé toan hoc

b) Néi dung: HS van dung tinh chét ctia cong thirc lugng gidc, trao doi va thao luan
hoan thanh cac bai toan theo yéu cau ctia GV.

¢) San pham: HS hoan thanh cac bai tap duoc giao.

d) T6 chirc thue hién:
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Buéc 1: Chuyén giao nhiém vu:

- GV yéu cau HS lam bai tap 1.12, 1.13 cho HS sur dung ki thuat chia sé cap doi dé
trao d6i va kiém tra chéo dap an.

Budc 2: Thuwe hién nhiém vu: HS thuc hién hoan thanh bai tap dugc giao va trao
d6i cap doi d6i chiéu déap an.

Budc 3: Bao cao, thao luan: GV moi dai di€én mot vai HS trinh bay miéng.

r
A

Két qua:
Bai 1.12.

a) Pinh Ii sin trong tam gidc ABC véi BC = a,AC = b va AB = c la:

a _ b ¢

sinA sinB sinC

< s asinB
Tordosuyrab = —
sinA
in . . 1 . 1 _asinB a%sinBsinC
Di¢n tich tam gidc ABC la: S =-absinC=-a.——.sinC = ———
' 2 2 sinA 2sinA

aZsinBsinC
2sinA

b) Taco: A+ B+ C=180°=>A=180°—(B+C)
= 180° — (75° + 45°) = 60°

Viy S =

, a%sinBsinC 122 sin 75° sin 45°
Taco: S = _ = :
2sinA 2sin 60°

— 144, %[cos(75°—450);_cos(75°+45°)]

3
2.7

72(cos 30°—cos 120°) 72<\/2_§_(_%)>
= i =——%—+=36+12V3
Vay dién tich AABC 14 36 + 12+/3
Bai 1.13.

Dao dong tong hop x(t) = x,(t) + x,(t)

Suy ra x(t) = 2 cos GH'E) + 2 cos (gt—g)

=2 [cos Gt+g) + cos (gt—g)]

(ol (o) (@
2

= 2.2 cos
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= 4cos(gt— 1T)cosg= 4cos(gt—£).£= Zﬁcos(gt—i)

12 12 2 12

Vay dao dong tong hop co6 phuong trinh 13 x(t) = 2v/2 cos (gt - 1“—2) vOi bién

do A = 2v2 viphabandiula g = ——=

12
Buéc 4: Két luan, nhan dinh:
- GV nhan xét, danh gia kha nang van dung lam bai tap, chuan kién thire va luu v
thai dg tich cuc khi tham gia hoat dong va luu y lai mét 14n nira cac 16i sai hay méc
phai cho 16p.
[5.2.NCI1b: Str dung may tinh cim tay trong tinh toén.]

* HUONG DAN VE NHA
- Ghi nhé kién thirc trong bai
- Hoan thanh bai tap trong SBT

- Chuan bi bai sau “Bai 3. Ham s6 lwgng giac”.
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Trwong: THPT P§ Piing Tuyén
Giao vién: Huynh Van Toan

To: Toan — Tin
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BAI 3: HAM SO LUQNG GIAC
(2 tiét — Tiét PPCT: 6-7)
I. MUC TIEU
1. Kién thirc

Hoc xong bai nay, HS dat cac yéu cau sau:

Nhan biét duoc cac khai niém vé ham so chan, ham s6 1¢, ham so6 tuan hoan.

Nhan biét duoc cac dic trung hinh hoc cua dd thi ham sb chin, ham sd 1é,
ham s6 tuan hoan.

- Nhan biét duoc dinh nghia cac ham sé luong giac (HSLG) y = sinx, y =
cos x, y = tanx, y = cot x thong qua duong tron lugng giac.

- Mo ta duoc bang gié tri cta bdn HSLG dé trén mét chu ki.

- V& duoc d6 thi ciia cac ham sd y = sin x, y = cosx, y = tanx, y = cotx.

- Giai thich dugc: tap xac dinh; tap gia tri; tinh chét chin, 1&; tinh tuan hoan,
chu ki; khoang dong bién, nghich bién cta cac ham sb y = sinx, y = cosx,
y = tanx, y = cotx dua vao do thi.

- Giai quyét dugc mot sb van dé thuc tién gin vi HSLG.

2. Nang luc
Nang lyc chung:

- Nang lyc ty chu va tu hoc trong tim toi kham pha

- Ning luc giao tiép va hop tac trong trinh bay, thao luan va 1am viéc nhom

- Nang luc giai quyét vin dé va sang tao trong thyc hanh, van dung.

Nang lyc riéng:

- Tu duy va 13p luan toan hoc: So sanh, phan tich dir liéu tim ra mbi lién hé
giita cac dbi tuong di cho va ndi dung bai hoc, tir d6 c¢6 thé ap dung kién thirc
da hoc dé giai quyét cac bai toan.

- M5 hinh hoa toan hoc, giai quyét van dé toan hoc thong qua cac bai toan thuc
tién gan véi ham sb luong giac.

- Giao tiép toan hoc.

- St dung cong cy, phuong ti¢n hoc toan.

Nang lwc so:
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1.1.NCl1b: Ap dung dugc k¥ thuat tim kiém dé léy duoc dir li¢u, thong tin va
ndi dung trong méi trudng sd.
- 2.1.NCla: Sir dung duoc nhiéu cong nghé sb dé tuong tac.
- 5.2.NC1b: Ap dung duoc cic cong cu sd khac nhau va cac giai phap cong
nghé c6 thé co dé giai quyét van dé.
- 6.2.NCla: Lua chon va st dung dugc cac cong cu Al phu hop dé nang cao
hiéu sudt va giai quyét cac van dé phuc tap.
3. Pham chat
- Co y thuc hoc tap, y thuc tim toi, kham pha va sang tao, cé y thuc lam vi¢e
nhom, t6n trong v kién cac thanh vién khi hop tac.
- Cham chi tich cuc xay dung bai, co trach nhi€ém, chi dong chiém linh kién
thtc theo su huéng dan cua GV.
II. THIET BI DAY HQC VA HQC LIEU
- GV: KHBD, SGK, SBT Toan 11, bai trinh chiéu (Slide), phong thuc hanh
may tinh két ndi Internet, may chiéu, video Al tao bang cong cu Al duoc dung
dé khoi dong bai hoc, bd cau hoi trac nghiém trén phﬁn mém Quizizz.
- HS: SGK, SBT Toan 11 — Két ndi tri thic, v ghi.
III. TIEN TRINH DAY HQC
1. HOAT PONG KHOI PONG
a) Muc tiéu:
- Tao htmg thu, thu hiit HS tim hiéu ndi dung bai hoc.
b) Néi dung: HS doc bai todn mé dau va thyuc hién bai toan duéi sy dan dit cua GV
(HS chua can giai bai toan ngay).
¢) San pham: HS tra 101 dugc cau hoi mo dau, bude dau hinh dung vé ndi dung s&
hoc: ham sé luong giac.
d) T6 chirc thue hién:
Budéc 1: Chuyén giao nhiém vu:
- GV yéu cau xem video Al duoc thiét ké dé phuc vu bai day va tra 10 cau hoi xuét
hién trong video do.

- GV yéu cau HS doc tinh huéng mé dau:
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Gid sir vdn toc v (tinh bang lit/gidy) ciia luéng khi trong mét chu ki hé hdp (tirc la
thoi gian tir hic bdt ddu ciia mét nhip the dén khi bt dau ciia nhip thé tiép theo) ciia
mot nguoi nao do o trang thai nghi ngoi dwoc cho boi cong thurc: v = 0,85 %t trong
dé t la thoi gian (tinh bang gidy). Hay tim thoi gian ciia mét chu ki hé hap day dii
va $6 chu ki hé hdp trong mét phiit ciia ngueoi do.
Budc 2: Thue hién nhiém vu:
- HS xem video va suy nghi cau tra 101.
- HS quan sét va chu ¥ lang nghe, thao luan nhom ddi hoan thanh yéu cau.
Budce 3: Bao céo, thio luin:
- GV goi mét s6 HS tra 16, HS khéac nhan xét, bd sung.
Budéc 4: Két luan, nhén dinh:
- GV nhn xét, danh gia va két luan.
[6.2.NC1a: HS sir dung cong cu Al hoic san pham sé do GV cung cip dé tiép nhan
thong tin, trd 161 cau hoi don gian.
2.1.NCla: HS thuc hi¢n cac tuong tac co ban vdi hoc licu sb (xem video, tra 101 cau
hoi trén moi truong so).
1.1.NCla: HS tiép can, khai thac dugc thong tin tur nguén hoc liéu sb dudi su hudng
dan ctia GV.]
- GV danh gia két qua ciia HS, trén co so d6 din dit HS vao bai hoc mai: “O cac bai
trude ching ta da duoc biét vé cac goc lugng giac, gia tri ciia mot goc lugng gidc va
cac cong thirc lugng giac, hom nay chiing ta ciing tim hiéu thém mot dang moi vé
ham s6 luong giac. Pay 1a mot bai mang tinh Gmg dung trong cudc sdng rat cao”.
Bai méi: Ham s6 luwong giac.
2. HINH THANH KIEN THUC MOI
TIET 1: PINH NGHIA HAM SO LUQNG GIAC.
HAM SO CHAN, HAM SO LE, HAM SO TUAN HOAN.
PO THI VA TiINH CHAT CUA HAM SO y = sin x
Hoat dong 1: Pinh nghia ham s lweng giac

a) Muc tiéu:
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- HS nhan biét duoc khai ni¢m ham s6 lugng giac;

- Nam duoc tap xac dinh ctia cadc ham so lugng giac.

b) Noi dung:

HS doc SGK, nghe giang, thuc hién cac nhi¢ém vu duoc giao, suy nghi tra 161 cau

hoi, thuc hién HD 1; Vidu 1; Luyén tap 1.

¢) San phém: HS hinh thanh dugc kién thirc bai hoc, cau tra 101 cua HS cho cac cau

hoi, HS trinh bay dugc dinh nghia vé cac ham s lugng giac va tim duogc tap xac

dinh ctia nhitng ham s6 do.

d) To6 chirc thye hién:

HOAT PONG CUA GV VA HS

SAN PHAM DU KIEN

NLS

Buwéc 1: Chuyén giao nhiém vu:

- GV chi dinh 1 HS nhic lai cdch sir dung
MTCT dé tinh todn sé do cia géc heong
gide? T @6 HS c¢6 thé lam duoc HP1.

+ GV moi mot sd HS doc két qua tinh duoc
trong bang 6 HD1.

+ GV nhan xét va chdt dap an.

- GV phan tich, dat cau hoi dan dit cho HS
nhan thirc dugc vé 4 ham sb luong giac co
ban:

+ Cdc em cdn nhé lai kién thirc trong phan
“Gia tri lwong gidc cua goc luong gidac” o
bai 2 va cho biét:

+ Vi méi 56 thuc x, ta xdc dinh dwoc duy
nhdt mét diém M trén dwong tron lwong
gide. S6 do ciia goc lwong gide (OA, OM)
bdng gid tri nao?

+ Khi d6 ta cé thé xdc dinh dwoc cdc gid

tri lwong giac cua x khong?

1. Pinh nghia ham s lwong giac

HD1:

X sinx | cosx | tanx | cotx
T 1
T V3B
6 2 2 3
0 0 1 0 KXD
T
-5 -1 0 KXD 0

* KXD: Khong xdc dinh.

V&i mdi sb thue x, ta xac dinh duoc
duy nhit mot diém M trén dudng tron
luong giac sao cho s6 do cua goc
luong giac (OA, OM) bang x. Do do,
ta luon xac dinh dugc céc gid tri

lugng giac sinx va cosx cua x lan

5.2.NCl1b: St
dung  may
tinh cam tay
trong tinh

toan.
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- GV trinh bay phan khung kién thirc
trong tam cho HS.

- GV nhan manh rang: HS can phai thudc
duoc tap xac dinh cua ting ham $6 luong

giac.

- GV cho HS doc — hiéu phan Vi du 1 sau
do:
+ GV moi 1 HS dung tai chd trinh bay lai

cach thuc hién.

lugt 1a tung d6 va hoanh d6 cua diém

M. Néu cosx # 0, ta dinh nghia

tanx = —— va néu sinx # 0 thi ta
COS X

COSX

dinh nghia cotx =

inx’

Dinh nghia:

- Quy tic dat twong tng mdi sd thuc
x véi sb thue sin x duoc goi la ham sb
sin, ki hiéu la y = sin x.

Tap xac dinh ctia ham s6 sin 1a R.

- Quy tic dat twong tng mdi sd thuc
X v6i s6 thuc cos x duge goi la ham
s6 cosin, ki hiéu 1a y = cosx

Tap xac dinh ctia ham sb cosin 1a R.

sinx

- Ham s cho bai cong thic y = -
duoc goi 1a ham ) tang, ki hi¢u la
y = tanx.

Tap xac dinh cia ham sb tang 1a
R\ {Z+ kn|k € Z}.

COSX

Ham s6 cho boi cong thuc y = -
duoc goi 1a ham sb cotang, ki hi¢u 1a
y = cotx.

Tap xéac dinh cua ham ) tang 1a
R\ {km|k € Z}.

Vidu 1: (SGK —tr.23).

Huéng dan giai (SGK — tr.23).
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+ GV trinh bay chi tiét va giang lai cho HS
ndm duoc cach tim tap xac dinh cua mot
ham s6.

- GV cho HS tu thyc hién Luyén tap 1 sau
dé moi 1 HS 1én bang lam bai.

+ GV moi 1 HS khac nhan xét bai lam cua
ban.

+ GV chét dap an cho HS.

- GV dat thém Cau héi mé rong hon cho
HS tu duy, van dung duogc kién thuc linh
hoat hon:

Tim tap xac dinh cua ham SO

V4?2 —x?

cos x

y=f)=
+ GV hudng dan: Véi bai tdp nay, can phdi
tim diéu kién xdc dinh cho cé can thire trén
tir va mau thirc.

+ GV chi dinh 1 HS nhdc lai PKXP ciia
mot can thirc?

+ HS suy nghi lam bai, GV moi 1 HS Ién
bang trinh bay.

+ GV nhan xét va chét dap an cho HS ghi
bai.

Bude 2: Thue hién nhiém vu:

- HS theo ddi SGK, chu y nghe, tiép nhan
kién thirc, hoan thanh cac yéu cau, thao
luan nhom do61, nhém 4 theo yéu cﬁu, tra 101
cau hoi.

- GV quan sat hd tro, hudng dan.

Luyén tap 1

Biéu thitc — ¢6 nghia khi sinx #
sinx

0, tuc la:

x # kn (k € 7).

Vay tap xac dinh cuaham sy = -
mx

la R\ {kmt|k € Z}.
Cau héi mé rong

V4m?—x?

COsS X

y=fkx)=
Diéu kién xac dinh ctua ham sb:
{4‘1‘[2 —-x?>>0
cosx# 0
—2n<x<2m
S1x # ~+knm ik €Z

Vay D = [-2m 2n]\ {3 + kn}.
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Budc 3: Bao c4o, thao luan:

- HS gio tay phat biéu, 1én bang trinh bay
- HS khéc nhén xét, bd sung cho ban.
Buéc 4: Két ludn, nhian dinh: GV tong
quat luu y lai kién thire trong tam

+ Pinh nghia cac ham sb lugng giac.

+ Tap x4c dinh ctia ham sb luong gic.

Hoat dong 2: Ham s6 chin, ham s6 1é, ham s6 tudn hoan

a) Muc tiéu:

- HS nhan biét dinh nghia ham s6 chan va ham so 1é.

- HS phat biéu duoc tinh chin 1é ctia ham sé.

- HS nam duoc thé ndo 13 mot ham sd tudn hoan.

- Xu Iy dugc mot s6 bai toan co lién quan.

b) Noi dung: HS doc SGK dé tim hiéu noi dung kién thirc theo yéu cau cua GV, cha
vy nghe gidng, thuc hién hoat dong, trd 161 cau hoi, lam HP2, 3; Vi du 3; Luyén tap
3.

¢) San phém: HS hinh thanh dugc kién thic bai hoc, cau tra 1o cia HS cho céc cau
hoi, HS nhan biét dugc khai ni¢ém ham s6 chin, him s6 1¢ va ham s6 tuan hoan. HS
lam duoc cac HP, vi du va luyén tap trong phan nay.

d) T6 chirc thue hién:

HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS

Buéc 1: Chuyén giao nhiém vu: | 1. Him s6 chin, ham s6 1é, ham so tuan |- 5.2.NClb:
Nhiém vu 1: Ham so chtfn, ham | hoan HS biét cach
s6 1é a) Ham s6 chin, ham so 1é sir dung phan
- GV sir dung phan mém GeoGebra | HP2: mém dé v& do
v& d0 thi ham sd y = f(x) = x? va thi va lap
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y = g(x) = x3, cho HS thuc hién
lan lugt cac yéu cau trong phan
HP2 dé nhin biét mbi quan hé
giita tinh chdn 1é cia ham sé va
tinh d6i xing cua d6 thi ham s
chén 1¢.

+ GV goi 3 HS dung tai chd trinh
bay cau tra 1o1.

+ GV nhan x¢ét, trinh bay 1én bang
cho HS ghi bai.

- GV dan vao phan Pinh nghia
trong khung kién thuc trong tam:
Trong phan HP2,
f(=x) = f(x),Yx € Dy duoc goi

ham  sO
la ham s6 chan; Ham sé g(—x) =
—g(x),Vx € Dy dwoc goi la ham

so le. Vay Ham so chan va ham so

— N w S <
N

a) Biéu thirc x? va x3 1udn c6 nghia véi moi
x € R.

Vay tdp xac dinh cta ham s f(x) = x? 1a
D; = R va tap xac dinh cia ham s6 g(x) = x3
laDg = R.

b) Vx € Dy, ta luon co:

f(—x) = (—x)? = x? = f(x)

Vay f(—x) = f(x), Vx € Dy.

Tt hinh v& ta thiy d6 thi ham sb f(x) = x?
d6i xtmg véi nhau qua truc tung Oy.

¢) VX € Dg, ta ludn co6:

g(—x) = (—%)° = —x° = —g(x)

Vay g(—x) = —g(x), Vx € Dg.

Ttr hinh v& ta thay d6 thi ham sé g(x) = x3

nhan géc toa d6 O 1am tam dbi xung.

. | Dinh nghia:

Cho ham sé y = f(x) ¢6 tip xac dinh 1a D.

+ Ham s6 f(x) dugc goi 1a ham sb chin néu
vx € D thi —x € D va f(—x) = f(x).

Do thi ciia mot ham sb chin nhén truc tung la

truc doi xung.

bang  bién
thién.

- 2.1.NCla:
Tuong  tac

truc tiép voi

do

thi va
bang  bién
thién  thong
qua phan
mém.
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lé dwege dinh nghia tong quat nhie
thé nao?

+ GV moi 1 HS doc phan khung
kién thirc trong tAm.

+ GV ghi bang phan dinh nghia
ham s chin, 1é nay cho HS ghi bai.
- GV dat cau hoéi cho HS: Cdc em
dd biét ham sé chan thi nhdn truc
tung lam truc doi xvmg; Ham so 16
thi nhdn géc O lam tdm déi xing.
Vay cach d@é vé hai ham s6 ndy sé
nhie thé nao?

+ GV chi dinh 1 HS néu phdng
doan, suy nghi ciia minh vé cach
Ve.

+ GV néu phan Nhén xét cho HS.

- GV cho HS doc hiéu phan Vi du
2 va trinh bay, giai thich lai.

- GV cho HS hoat dong nhom doéi
phan Luyén tap 2 va yéu cau 1 HS
1én bang trinh bay 1o1 giai.

+ HS dudi 16p nhan xét bai lam va

doi chiéu két qua.

+ Ham s6 f(x) duoc goi 1a ham s6 16 néu vx €
D thi —x € D va f(—x) = —f(x).
Do thi ciia mot ham sd 16 nhan géc toa do la

tam doi xing.

Nhéan xét

- Pé vé& d6 thi cia mot ham sd chin (twong
ung, 1¢), ta chi can vé& ph?m dd thi cia ham sb
v6i nhitng x duong, sau d6 1y d6i xting phan
d6 thi da v& qua truc tung (twong tng, qua goc

toa do), ta s€ duogc dd thi cia ham sd d3 cho.

Vidu 2: (SGK — tr.24).
Huéng dan gidi (SGK — tr.24).
Luyén tap 2.

Biéu thuc i c6 nghia khi x # 0.
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+ GV chét dap an cho HS.

- GV c¢6 thé dit thém cAu héi phu
cho HS vén dung ning cao kién
thirc.

+ Xét tinh chdn 1é ciia ham sé:

f(x) = cosvx? —16

Nhiém vu 2: Ham $é tudn hoan

- GV yéu cau mot s6 HS nhac lai
gia tri lwong giac cua cdc goc
lwong gidgc? Dé thyc hién HDP3
theo 4 nhoém:

+ HS thuc hién phan tich va so
sanh theo 4 nhoém.

+ GV moi dai dién 4 HS cuia 4
nhom 1én bang trinh bay dap an.

+ GV nhén xét va chdt dap an cho
HS.

- GV viét Pinh nghia ham s tun

hoan trong khung kién thuc lén

Suy ra tip xac dinh cua ham sb g(x) = i la

D = R\ {0}.
Do d6, néu x thudc tap xac dinh D thi —x cling

thudc tap xac dinh D.

Ta co: g(—x) = - = —i = —g(x),Vx €D

—X

Vay g(x) = i 14 ham s 1é.

Cau héi phu
TXD: D = (—o0; —4] U [4; +0)
X € (—o0; —4]
V(—0;\4] U [4; +o0) — [
X € [4; +0)
—X € [4; +)
=> [ =>-—xX€D
—X € (—o0; —4]

Xét f(—x) = cos\/(—x)z——16

= cosVx? — 16 = f(x)

Vay f(x) 12 ham sb chan

b) Ham s6 tudn hoan

HD3

a) Ta co: sin(x + 2m) = sin[m + (x + )]
= —sin(x + m) = —(—sinx) = sinx

Vay sin(x 4+ 2m) = sinx.

b) Ta c6: cos(x + 2m) = cos[m + (x + )]
= —cos(x+ m) = —(—cosx) = cosx
Vay cos(x + 2T) = cosx.

¢) Ta c6: tan(x + m) = tan(m + x) = tanx
Vay tan(x + m) = tanx.

d) Ta co: cot(x + m) = cot(m + X) = cotx

Vay cot(x + ) = cotx.
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bang va yéu cau HS ghi can than

vao vo.

- GV cho HS 1am phan Céau héi
SGK — tr.24

+ GV moi 1 HS dung tai chd tra
101, cac HS con lai ling nghe va
nhan xét.

+ GV chdt dap an cho HS.

- GV dat cau hoi: Dya vao dinh
nghia cac em hay suy nghi xem cac
ham s6 y = sinx vd y = coS X
tudn hodn véi chu ki nao? Ham sé
y=tanx vd y=cotx tudn
hoan voi chu ki nao?

- GV gi6i thiéu cach vé& d6 thi cua
ham s6 tudn hoan bang cach phat

biéu phan Nhén xét.

Dinh nghia

Ham s6 y = f(x) ¢6 tdp xdc dinh D dwoc goi
la ham sé tuan hodn néu ton tai s6 T # 0 sao
cho voi moi x € D ta co:
i)x+T€Dvax—TE€ED

0) fx+T) =f(x)

S6 T dwong nhé nhdt théa mén cdc diéu kién
trén (néu cé) dwoc goi la chu ki ciia ham sé
tuan hoan do.

Cau héi

Ham s6 hang f(x) = c (¢ 1a hang sd) co tap
xacdinhD =R

Véi T 1a sé duong bat ki va voi Vx € D, ta
ludn co:

+)x+TeDvax—TeD

+) f(x+T) =c=f(x) (vi f(x) 1a ham sd
hang nén véi moi x thi gia tri cia ham sé déu
c6 gia tri bang c).

Vay ham sb hang f(x) = ¢ (¢ 13 hang sd) 1a
ham s6 tudn hoan voi chu ki 1a mot s6 duong

bt ki.

Nhan xét:

a) Cac ham s y = sinx va y = cosx tuan
hoan véi chu ki 2m. Cac ham sé y = tan x va
y = cot x tuan hoan véi chu ki 7.

b) Dé v& dd thi cia mot ham sd tuan hoan vai

chu ki T, ta chi can v€ d6 thi cua ham s6 nay
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- GV huéng dan giai chi tiét cho
HS phan Vi du 3 dé HS hiéu duoc
cach lam bai.

— GV hudng dan:

+ Tim tap xac dinh cua ham $6;

+ Duwa theo dinh nghia co6 duoc
X—m)va(X+m) ER.

+ Tw do ap dung cac gia tri luong
gide cua cde géc lhwong gide dé
chitng minh ham sé tuan hoan.

+ GV moi 1 HS 1én bang lam bai
va chita chi tiét bai d6.

+ HS ghi bai can than vao vo.

- GV néu va nhan manh phan Chi

y cho HS.

- GV cho HS lam Luyén tap 3, sau
do6 chi dinh 1 HS 1én bang giai.

+ GV di kiém tra ngiu nhién mot
s6 HS lam bai.

+ GV moi 1 HS khac nhan xét bai
lam cua ban.

+ GV chét dap an.

Buwéce 2: Thye hién nhiém vu:

trén doan [a; a+ T ], sau do dich chuyén song
song vé6i truc hoanh phan do thj da vé sang
phai va sang trai cac doan c6 do dai lan luot
1a T, 2T, 3T, ... ta dugc toan bo do thi cua
ham sé.

Vidu 3: (SGK —tr.25).

Huéng dan giai (SGK — tr.25).

Chay

Téng quat, ngudi ta chimg minh dugc cac
ham séy = A.sinwx vay = A. cos wx (w >
0) 1a nhimg ham s tuan hoan véi chu ki:

T=—

w
Luyén tap 3
Biéu thurc tan 2x c6 nghia khi:
2X #+ g +km,k€eZ

T km
-4 =
4 2

S X #F ,KEZ
Suy ra ham s6 y = tan 2x c6 tap xac dinh 13

D=R\ {£+Z|kez}
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- HS theo doi SGK, chu y nghe,
tiép nhan kién thirc, suy nghi tra 10i
cdu hoi, hoan thanh céc yéu cau.

- GV: quan sat va trg giap HS.
Budc 3: Bao cao, thao luan:

- HS gio tay phat biéu, 1én bang
trinh bay

- Mt s6 HS khéc nhan xét, bd sung
cho ban.

Buwéc 4: Két luin, nhian dinh: GV
téng quat luu ¥ lai kién thirc:

+ Tinh chin 1¢ cia ham sb va ham
s6 tudn hoan. Luu y dén: cach vé
dd thi cac cac ham sb chan, 1é va

tuan hoan.

V&i moi sb thuc x, ta co:
H)x——€D,x+-€D

2 2
+) tan 2 (x + g) = tan(2x + m) = tan 2x

Viy y = tan 2x 13 ham s6 tuan hoan véi chu

KT=2

>

Hoat dong 3: Do thi va tinh chét ciia ham sé y = sin x

a) Muc tiéu:

- HS nhan biét duoc do thi, tap xac dinh, tap gid tri, tinh chan 1&, khoang déng bién

va nghich bién cuiaham s6 y = sin x .

b) Néi dung: HS doc SGK dé tim hiéu ndi dung kién thirc theo yéu cau cua GV, chi

y nghe gidng, thuc hién hoat dong, tra 161 cau hoi, lam HP4; Vi du 4; Luy¢n tép 4;

Van dung 1.

¢) San phﬁm: HS hinh thanh dugc kién thic bai hoc, cau tra 1o caa HS cho céc ciu

hoi, HS nhan biét dugc d6 thi cua ham s6 y = sin x va tinh chat cua né.

d) T6 chirc thue hién:

HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS
Budéc 1: Chuyén giao nhiém vu: 3. Po thi va tinh chat ciia ham s6 | 5.2.NC1b: St
- GV cho HS lam phan HP4 y = sinx dung  may
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+ HP4 a: GV yéu cau 1 HS nhiac lai cdch

xac dinh tinh chan, lé cua ham so?.

+ HP4 b: HS ¢6 thé st dung MTCT dé tinh

todn cac gia tri.

HDA4.
a) Ham sd y = f(x) = sinx co tip xac
dinhlaD = R.
Do d6, néux € Dthi —x € D
Ta co: f(—x) = sin(—x)
= —sinx =
—f(x),Vx € D
Vay y = sinx 1 ham s6 1é.
b) Ta c¢b6: sin0=0; sing =

V2 . om
—:;sin—-=1
2 2

V2

S —=7;sinn =0
Viy = sinx la ham s6 1¢ nén:

. s . T V2
sin(—7) =—sin; =——

4 2’

. T . T
sin (——) = —sin- = —1;

2 2

3T 3m V2
sin(——) =—-—sin—=——;

4 4 2
sin(—m) = —sinm = 0.

Vay ta hoan thanh dugc bang nhu

sau:
31 TC T
T T 2 4
sin x 0 — @ -1 _ @
2 2
Tt Tt 31
sin x 0 @ 1 @
2 2
X T
sinx| O

tinh cam tay
trong  tinh

toan.
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+ HP4 c: GV huéng dan cho HS cach vé
hinh dya trén cac gia tri dac biét & cau b.
+ GV cho HS suy nghi lam bai va moi 1
HS 1én bang 1am phan a, 1 HS dimg tai chd
néu dap an.

+ GV nhén xét va chét dap an.

- GV yéu cau HS quan sat lai hinh 1.14 va
phan HDP4 16i dit cau hoi cho HS dé dan
vao khung kién thirc trong tam:

+ Tir d6 thi ham y = sin x hay nghiém lai
tdp gid tri, tinh chan 1é, tinh tuan hoan va
chu ki ciia ham s6?

+ Xét trén do thi, hdy tim cdc khodang dong
bién va nghich bién ciia ham sé.

+ HS quan sat, suy nghi va trd 101 cau héi.
+ GV nhan xét va néu phan khung kién

thirc trong tam.

- GV huéng dan HS lam Vi du 4 dé cho
HS biét cach sir dung d6 thi ham s6 dé giai
phuong trinh sinx = 0 va bat phuong
trinh sin x > 0.

+ GV: Ta thdy, trong khodng [—g; %T] do

thi ¢6 gid tri bang 0 khi x va y bang 0. Tirc

la ¢ diing goc toa dp.

¢) Bang cach 1am twong tu cau b cho
cac doan khac c6 do dai béng chu ki
T = 2x, ta dugc d6 thi cia ham sb y=

sin X nhu hinh dudi day.

TSI E T

Két luin:

Ham sd y = sinx:

+ Co tap xac dinh 1a R va tap gid tri la
[—1;1].

+ La ham s6 1& va tuan hoan véi chu
ki 21t.

+ Dong bién trén mdi khoang:

(—g+k2n;g+k2ﬂ),ke Z

+ Nghich bién trén mdi khoang:
(3 +kem = + ko) ke .
2 2
+ C6 do thi dbi xting qua gbc toa do

va goi 1a mdt dudng hinh sin.

Vidu 4: (SGK — tr.26)
Huréng dan giai (SGK — tr.26).
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+ GV: Xét trong khoang [—%; 3?”] ta thdy

ham s6 dwong iing véi phan do thi & phia
trén truc hoanh, tiec lay > 0,x € (0; )

- GV cho HS thao luan nhém d6i phan
Luyén tap 4.

+ HS trao d6i, dua ra dap an va dbi chiéu
v61 nhau.

+ GV moi 1 HS 1én bang lam bai.

+ GV di kiém tra ngiu nhién mot sé6 HS
lam bai.

+ GV nhan xét bai lam va chuin héa dap
an.

- GV cho HS 1am phan Vén dung 1

— GV hudng dan:

+ Thoi gian ciia mét chu ki hé hdp day di
chinh la mét chu ki tuan hoan ciia ham v(1).

Twr do ta suy ra duoc T.

.. , .t
+ Voiv > 0 ta tinh dwoc sin % > 0.

Voiv < 0 ta tinh duoc sin %t < 0.

Ma tdp gia tri cua hamy = sin x la

[—1; 1] nén ta tim dwoc sin %t nam o
trong khoang nao? Tw do ta tinh duwoc
khoang thoi gian nao nguwoi do hit vao va

tho ra.

Luyén tap 4

Taco: —1 <sinx < 1véivVx € R.
Suy ra 2. (—1) < 2sinx < 2.1; hay:
—2<2sinx<2véiVx € R

Vay ham s6 y = 2 sinx co tap gié tri

la [—2;2].

Van dung 1
a) Thoi gian ctia mot chu ki ho hap

day du chinh 13 mot chu ki tudn hoan

N

cia ham v(t) va la: T=Tn= 6
3

(giay).
Ta c6: 1 phut = 60 giay.
Do d6, sé chu ki ho hap trong mot
phit ciia ngudi d6 1a > = 10 (chu ki).
b) Tacé: v = 0,85 sin%t
+) v > 0 khi 085sin=>0
sinZ > 0

3
Ma —1 < sinZ- < 1 v6i ¥x € R. Do
do,

0 <sin%ts 1.
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+ HS suy nghi va lam bai, GV yéu cau 2
HS Ién bang lam bai.
+ GV nhan xét, chdt dap an va rut ra kinh

nghiém lam bai cho HS.

Budc 2: Thye hién nhiém vu:

- HS theo ddi SGK, cha ¥ nghe, tiép nhan
kién thirc, suy nghi tra 1oi cau hoi, hoan
thanh cac yéu cau.

- GV: quan sat va trg giup HS.

Budée 3: Bao cao, thio luan:

- HS gio tay phét biéu, 1én bang trinh bay
- Mot sb HS khac nhan xét, bd sung cho
ban.

Buéc 4: Két luin, nhian dinh: GV tong
quat Iuu y lai kién thic:

+ D0 thi cia ham sé y = sin x , va cac tinh

chatctiahamséy = sinx .

+) v < 0 khi 085sin=<0e
sin%t <0

Ma —1 < sinZ < 1 v6i ¥x € R. Do
do,

~1<sinZ <0.

+) Véi t€ (0;3) tacé 0 <sinT <
1.

+)Véiy € (3;5]taco —1 < sinn?t <
0.

Viy trong khoang thoi gian tir 0 dén
5 gidy, khoang thoi diém sau 0 gidy
dén trude 3 gidy thi nguoi d6 hit vao
va khoang thoi diém sau 3 gidy dén 5

gidy thi nguoi do thé ra.

TIET 2: PO THI VA TINH CHAT CUA HAM SO y = cos X
PO THI VA TiNH CHAT CUA HAM SO y = tan x
PO THI VA TiINH CHAT CUA HAM SO y = cot x

Hoat dong 4: P6 thi va tinh chat ciia ham sd y = cos x

a) Muc tiéu:

- HS nhén biét dugc d6 thi, tap xac dinh, tip gid tri, tinh chan 1¢, tuan hoan, khoang
ddng bién va nghich bién ctia ham s6 y = cos x .

b) Néi dung: HS doc SGK dé tim hiéu ndi dung kién thirc theo yéu cau cua GV, chii
v nghe giang, thuc hién hoat dong, tra 161 cau hoi, lam HDPS; Vi du 5; Luyén tap 35;
Van dung 2.
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¢) San phém: HS hinh thanh dugc kién thirc bai hoc, cau tra 101 cua HS cho cac cau

hoi, HS nhan biét dugc do thi ctia ham s6 y = cos x va tinh chat cua no.

d) T6 chirc thye hién:

HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS
Budéc 1: Chuyén giao nhiém vu: 4. Po thi va tinh chit ciia ham sé y = | 5.2.NC1b: Su
- GV huéng dan, dat cau hoi cho HS 1am | cos x dung  may
HDP5 HD5: tinh cam tay
+ HDP5a: HS can nhdc lai cdc xét tinh | a) Ham s y = f(x) cos x cO tap xac | trong tinh
chan 1é ciia ham s6 y = cos x ? dinh 1a D = R. toén.

+ HD5b: HS sur dung bang gia tri cac
goc lwong gidc cua cac cung lwong gidc
co gia tri dac biét; hodac co thé sir dung

MTCT dé tinh.

+ HP5c: GV hudng dan cho HS vé dwoc

do thi cua ham s6y = cos x .

Do d6, néu x thudc tip xac dinh D thi
—x cling thudc tap xac dinh D.

Ta co:

f(—x) = cos(—x) = cosx = f(x),Vx €
D

Vay ham sso y = cos x 1a ham s6 chan.
7 TC \/Z TC
b) Taco: cos0 =1, COS = —,C0S_ =

0,

3m V2
COS—= = ——;COST = -1

Viy = cos x 1a ham s6 chan nén:

T T V2
cos(—) =cos;=-";

4 2

TC TC
cos(——) =cos-—=0;
2 2

( 311) 3T V2
cos|——) =cos—=——;
4 4 2
cos(—m) = cosm = —1.

c)
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+ HD5d: GV cho HS quan sat hinh 1.15
va rit ra cdc phan néi dung.

+ GV cho HS suy nghi lam bai va HS
1€n bang tra 101 cau hoi.

+ GV nhén xét bai 1am va chuén hoa dép

an.

- GV néu phan khung kién thirc trong
tam cho HS.

- GV hudng dan HS thyc hién Vidu 5
+ HS quan sat dé thi ham sé hinh 1.15.
+ Pé cos x = 0 trén doan [— 37”; g] thi
y = 0. Khi do dwa vao do thi ta tim dwoc
cdc gia tri cua x.

+ Pé ham s6 y = cos x < 0 thiy < 0.

Tuc phdn do thi nam dudi truc hoanh.

d) Quan sat Hinh 1.15, ta thdy do thi
ham s6 y = cos x co:

+) Tap gid tri la [—1; 1];

+) Pong bién trén mdi khoang:

(—mt + k2m; k2m),k € Z (do d thi ham
s6 di 1én tir trai sang phai trén mdi
khoang nay).

+) Nghich bién trén mdi khoang:

(k2m; m 4+ k2m),k € Z (do dd thi ham
sd di xubng tir trai sang phai trén moi
khoang nay).

Két ludn

Héam $6 y = cos x:

+ Co tap xdc dinh la R va tap gia tri la
[—1;1];

+ La ham s6 chan va tuan hoan véi chu
ki 2m.

+ Déng bién trén méi khodang: (—m +
k2m; k2m) va nghich bién trén méi
khodang (k2m; m+ k2m), k € Z.

+ C6 do thi la mét duwong hinh sin doi
Xung qua truc tung.

Vidu 5: (SGK —tr.27).

Huéng dan gidi (SGK — tr.27).
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Dua vao do thi ta tim dwoc cdc gia tri
cua Xx.

+ HS suy nghi lam bai theo cap.

+ GV moi 1 cip HS ngiu nhién 1én bang
trinh bay.

+ GV di kiém tra mot sb HS lam bai.

+ GV cho nhan xét va chét dap an bai
lam.

- GV cho HS tu thao luan va lam bai
Luyén tap 5

+ GV chi dinh 1 HS dtng tai chd trinh
bay hudng giai bai toan nay.

+ GV moi 1 HS 1én bang trinh bay bai
giai.

+ GV nhén xét va chdt dap an.

- GV cho HS thao luan nhém Van dung
2, v6i moi nhom 1a mdi to trong 16p.

— GV huéng dan, giai thich cin k& cho
HS:

+ Pdu tién, chung ta sé xac dinh bién do
va pha ban dau ciia dao déng. Chiing ta
da co phwong trinh dao dong: x(t) =
—5cos(4mt). Pé so sanh véi phwong
trinh tong qudt, ching ta nhdn thdy A
trong phwong trinh tong quat dai dién
cho bién do. Vay ta tim dwoc bién do cua
dao déng. Tiép theo, ching ta nhdn thdy
wt + @ trong phwong trinh tong qudt

Luyén tap 5

Ta co:

—1<cosx<1voimoix €ER

= (=3).(—1) = —3cosx > (—3).1
Hay: —3 < —3cosx <3 Vx € R

Vay ham sd y = —3 cosx ¢6 tap gia tri

la [-3; 3].

Van dung:

a) Phuong trinh tong quat cta vét dao
dong diéu hoa la: x(t) = Acos(wt + ¢)
So sanh vé1 phuong trinh da cho:

x(t) = —5cos(4rt)
Tacéthésuyra:AzS; w=4m; ¢ =
TT.

Vay, bién do cua dao dong 1a 5 cm va

pha ban dau 14 « radian.
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dai dién cho pha cua dao dong tai thoi
diém t. Véi phieong trinh dé cho, chiing
ta ¢é tim dwoc pha ban dau cia dao
dong?

+ Bdy gio chung ta sé tinh pha cua dao
dong tai thoi diem t = 2 gidy. Thay t =
2vdo phwong trinh téng qudt, ta
cox(2) =5cos(4n .2 + ) =
—5co0s(9m). Chiing ta biét rang gid tri
ciia cos(9m) la —1. Viy ta biét duoc
pha ciia dao dong tai thoi diém t = 2
giay.

+ Tiép theo, chiing ta sé tinh sé lan vit
thuc hién dwoc dao dong toan phcfn
trong khoang thoi gian 2 giay. Chu ky
ciia dao déng toan phan dwoc tinh bang
cong thuc T = %ﬂ Pé tinh sé lan vit
thuc hién dwoc dao dong toan phc”in
trong 2 gidy, chung ta chia khoang thoi
gian 2 giay cho chu ky % .

+ Céac nhom trao ddi, suy nghi va thuc
hién bai toan.

+ Mbi nhom cir 1 dai dién dé phat biéu
dap an. GV nhan xét cho HS va chot dap
an.

Buwdc 2: Thye hién nhiém vu:

- HS theo ddi SGK, cht ¥ nghe, tiép
nhén kién thirc, suy nghi trd 101 cau hoi,

hoan thanh cac yéu cau.

b) Thay t = 2 vao phuong trinh téng quat
cia vat dao dong didu hoa: x(t) =
Acos(ot + o)
x(2) = 5cos(4m.2 + m)

= 5cos(8m + m) = 5cos(9m)
+Dé tinh gié trj ctia cos(9n), ta biét rang:
cosm = —1,cos2m = 1. Vi chu ky cua
cos 1a 27, nén cos 97 s& c6 gia tri giéng
nhu cosm, tire 1a —1.
Vay, x(2) = 5.
+ Ta co:

2T 2T 1
T=—=—=—
2

w 4Tt

S4 1an vat thuc hién duoc dao dong toan

phan trong 2 gidy 12‘1% = 4.

2
Vay, vat thuc hién dugc 4 dao dong toan

phan trong khoang thoi gian 2 gidy.
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- GV: quan sat va trg giap HS.

Budc 3: Bao cao, thao luan:

- HS gio tay phat biéu, 1én bang trinh
bay

- Mot s6 HS khéc nhan xét, bd sung cho
ban.

Buéc 4: Két luan, nhan dinh: GV tong
quat luu ¥ lai kién thic:

+ Do thi cuia ham s6 y = cos x , va céac

tinh chat cua ham s0 y = cos x .

Hoat dong 5: D6 thi va tinh chét ciia haim s y = tan x

a) Muc tiéu:

- HS nhén biét duge dd thi, tap xac dinh, tip gid tri, tinh chan 18, tuan hoan va khoang
d6ng bién ciaham sé y = tan x .

b) Néi dung: HS doc SGK dé tim hiéu ndi dung kién thirc theo yéu cau cua GV, chi
y nghe giang, thuc hién hoat dong, tra 161 cau hoi, lam HP6; Vi du 6; Luyén tap 6.
¢) San phz‘im: HS hinh thanh dugc kién thirc bai hoc, cau tra 101 cua HS cho cac cau
hoi, HS nhan biét duoc dd thi ctia ham s y = tan x vatinh chét cua no.

d) To chirc thye hién:

HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS

Budéc 1: Chuyén giao nhiém vu: 5. Do thi va tinh chit cia ham s 592 NCl1b: Sir
- GV cho HS thuc hién HP6 va huéng dan y = tanx dung may
HS v& d6 thj ciahams6 y =tantanx. | HP6 tinh cam tay

+ Cac HP6a va b HS ty thuc hién. GV quan | a) Ham sé y = f(x) = tan x ¢6 tap xac trong  tinh

sat va trg giup hoc sinh néu HS can. dinh 14 D = R\ {g + kn| ke Z}. todn.
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+ GV yéu cau 2 HS trinh bay ciu tra 1oi

chocauavab.

+ GV hudng dan HS cach vé& db thi ham s

y = tan x chi tiét.

Do d6, néu x thudc tap xac dinh D thi
— X cling thudc tap xac dinh D.
Ta cé: f(—x) = tan(—x)
= —tanx =
—f(x),vx € D
Viy y = tan x 1a ham s6 1é.

b) Ta c¢6: tan0=0; tang =

1;tang=\/§;
tanE=—3.
6 3

Viy = tanx l1a ham s6 1€ nén:

Sau.
Tt Tt Tt O
x 3 4 6
tanx | —/3 | -1 | — ? 0
Tt Tt Tt
x 6 4 3
tan x ? 1 V3

c)

Do thi ham sd:




+ GV chi dinh mot HS dung tai chd tra 1oi
cac cau hoi HD5c¢ vé cac tinh chét co ban

ciahamy =tanx.

+ GV chinh xac hoa cau tra 161 cua HS
bang cach néu phan Két luan trong khung

kién thirc trong tam.

- GV cho HS quan sat, doc — hiéu Vi du 6,
sau d6 chi dinh 1 HS dung tai chd trinh bay
lai cach thuc hién.

Sau d6 GV chinh x4c hoa cau tra 101.

- GV yéu cau HS thao luan véi ban cing
ban vé phan Luyén tap 6.

+ HS suy ngh, tranh ludn va dua ra dap an.
+ GV nhén xét va rat ra kinh nghiém lam

bai cho HS.

Quan sat Hinh 1.16, ta thdy d6 thi

ham s6 y = tan x ¢o:

+) Tap gia tri 1a R.

+) Pong bién trén mdi khoang:

(=2 +kmZ +kn),k € Z (do db thi

ham sb di 1én tir trai sang phai trén

mdi khoang nay).

Két luan

Ham s6 y = tanx:

+ (Co tdp xdc dinh la R\

{g + k7'[|k € Z} va tap gia tri la R;

+ La ham s6 1é va tuan hoan véi chu

kim;

+ Déng bién trén méi khodng:
(-3+km>+kn) ke

+ C6 do thi doi xitng qua goc toa dd.

Vidu 6: (SGK —tr.29).

Huréng dan gidi (SGK — tr.9).

Luyén tap 6
Ham s6 y = tan x nhan gié tri 4m Gng

v6i phan d6 thi nam dudi tryc hoanh.
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Budc 2: Thye hién nhiém vu:

- HS theo ddi SGK, chu ¥ nghe, tiép nhan
kién thire, suy nghi tra 16i cau hoi, hoan
thanh céc yéu cau.

- GV: quan sat va trg giap HS.

Budc 3: Bao cao, thao luan:

- HS gio tay phat biéu, 1én bang trinh bay
- Mot sb HS khac nhan xét, bd sung cho
ban.

Buéc 4: Két luin, nhian dinh: GV tong
quat lru ¥ lai kién thuc:

+ D0 thi ciaham s y = tan x , va cac tinh

chatcuiahamsdé y = tan x .

Tir @6 thi ¢ Hinh 1.16 ta suy ra trén

doan |-m | thi y <0 khi xe€

(210} v 510)

Hoat dong 6: D6 thi va tinh chét ciia ham s6 y = cot x

a) Muc tiéu:

- HS nhén biét duge dd thi, tap xac dinh, tap gid tri, tinh chén 18, tudn hoan va khoang

dong bién ciia ham s6 y = cot x .

b) Néi dung: HS doc SGK dé tim hiéu ndi dung kién thirc theo yéu cau cua GV, chi

y nghe giang, thuc hién hoat dong, tra 161 cau hoi, lam HP7; Vi du 7; Luyén tap 7.

¢) San phz‘im: HS hinh thanh dugc kién thirc bai hoc, cau tra 101 cua HS cho cac cau

hoi, HS nhan biét duoc dd thi ctia ham s y = cot x vatinh chét cua no.

d) T6 chirc thure hién:

HOAT PONG CUA GV VA HS

SAN PHAM DU KIEN

NLS

Buoéc 1: Chuyén giao nhiém vu: 6. D6 thi va tinh chit cia ham s6 y =

- GV cho HS thyc hi¢n HP7 tuong tu | cot x

nhu cac HD trén. HD7

+ GV quan sat, kiém tra va hd tro | a) Ham s6y = f(x) = cot x ¢6 tp x4c dinh

nhitng HS yéu, kém phan a va b. laD = R\ {km|k € Z}.

5.2.NCl1b: St
dung  may
tinh cAm tay
trong tinh

toan.
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— GV moi 2 HS trinh bay cau tra 101
cia minh. GV nhan xét va chdt dap an.
+ GV v& do thi y = cot x 1én bang va
giang giai lai phan HP7a, b cho HS.

+ HS ghi vao vao vé.

+ GV moi 1 HS quan sat hinh anh va
tra 101 cac ciu hoi vé tinh chat co ban
cia ham sd y = cot x .

— GV chinh x4c hoa ciu tra 10i bang
phan Két luan trong khung kién thirc

trong tam.

Do d6, néu x thudc tap xac dinh D thi — x
cling thudc tap xac dinh D.
Ta co: f(—x) = cot(—x)

= —cotx = —f(x),VXx €D

b) Ta co:

T Rt — 1. ep T — V3.
cotg—\/g,cotdt = 1,cot3 =5
cot—=0; cotz—ﬂ= —E; t3—ﬂ— —1;

3 4
cot%ﬂ = —/3.
Vay ta hoan thanh dugc bang nhu sau:
i i 0 i
* | 6 4 3 | 2
cotx | /3 1 ﬁ 0
3
2T 3m 5t
X N - -
3 4 6
cotx _g -1 | —/3

c¢) Quan sat Hinh 1.17, ta théy d thi ham
sd y = cot x co:

+) Tap gia tr1 1a R;

+) Nghich bién trén mdi khoang:

(krt; T + k), k € Z (do @6 thi ham sb di
xudng tir trai sang phai trén mdi khoang
nay).

Két luan

Ham s6y = cot x:

+ Co tdp xdc dinh la R\ {km|k € Z} va
tap gia tri la R;

+ La ham so le va tuan hoan voi chu ki 1,
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- GV cho HS quan sat do thj hinh 1.17
va tu suy nghi va thuc hién Vi du 7.

+ GV moi 2 HS dung tai chd tra 1oi cau
hoi.

+ GV moi nhitng HS khac dé nhéan xét
cau tra 101 cua HS.

+ GV chét déap an.

- GV moi 1 HS Ién bang 1am Luyén
tap 7.

+ GV nhan xét dap an cua HS va chét

dap an.

Budc 2: Thue hién nhiém vu:

- HS theo ddi SGK, chu ¥ nghe, tiép
nhan kién thirc, suy nghi tra 1i cau hoi,
hoan thanh céc yéu cau.

- GV: quan sat va trg giap HS.

Buée 3: Bao cao, thiao luan:

- HS gio tay phét biéu, 1én bang trinh
bay

- Mbt s6 HS khéac nhan xét, bd sung
cho ban.

Buéce 4: Két luan, nhan dinh: GV

tong quat luu ¥ lai kién thirc:

+ Nghich bién trén moi khodng (km; m +
km),k € Z;

+ C6 do thi doi xitng qua goc toa dg.
Vidu 7: (SGK — tr.30).

Hurémg dan giai (SGK — tr.30).

Luyén tap 7
Ham s y = cot x nhén gié tri dwong ting
Vo1 phﬁn dd thi nam trén truc hoanh. T

d6 thi & Hinh 1.17 ta suy ra trén doan

[—2;211] thi y >0 khi XE(O;E)U

(r2)

85




+ P06 thi ciaham s6 y = cot x , va cac

tinh chat cia ham s6 y = cot x .

3. HOAT DPONG LUYEN TAP

a) Muc tiéu: Hoc sinh cung cd lai kién thirc d3 hoc.

b) Noi dung: HS van dung cac kién thirc ctia bai hoc lam bai tap 1.15; 1.16; 1.17;
1.18. HS tra 10i cac cau hoi tric nghiém.

¢) San phlem hoc tap: Cau tra 101 cia HS vé tim tap xac dinh; tinh chan, 1é; tip gia
tri ciia ham sb luong giéc.

d) To chirc thye hién:

Budéc 1: Chuyén giao nhiém vu:

- GV 6 chuc tro choi trac nghiém nhanh trén Quizizz dé cung c¢d toan bai.

- GV cung cap ma QR hoic duong Links cho HS tra 16i nhanh mot s6 cau hoi tric
nghiém tong két bai hoc.

Cau 1. Cho P = sin(m + a).cos(m—a) va Q = sin G — a) . COS G + a)

Ménh dé nao duéi day 1a ding?

AP+Q=2 B.P+Q=0
C.P+Q=-1 D.P+Q=1
A A , . ) \ X =; 39

Cau 2. Tap xac dinh cua ham s0 y p— 147

A.D =R\ {g+k2n,k € z}
B.D =R\ {3 +k2mk € z}
C.D = R\ {E+ k2m, — =+ k2m k € z}
6 6
D.D =R\ {3 +k2m 2 + kam k € Z}
3 3
Cau3.Choa € (— g ; g) Trong nhiing khang dinh sau, khang dinh nio ding?

A. cos(a+§) >0

B. cot(a+§) >0
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C.tan(a+g) >0
D. sin(a+g) >0
Cau4.Choac€ G;n);sina = % Gia tri cua biéu thitc P = sina + cosa + 1 1a?

442+/2
3

A.

12422
9

12-2+/2
9

4-2+/2
3

B.

C.

D.

Cau 5. Trén hinh vé sau cac diém M , N la nhiing diém biéu dién cua céc cung cod

sb6 do 132

A.%n+kn,kEZ
B.Z+kZ keZ
3 2
C.§+k2n,kez
D.—§+kn,kez

- GV t6 chitc cho HS hoat dong thyc hién nhém doéi lam bai Bai 1.14,1.15. HS thuc
hién ca nhan hoan thanh 1.16; 1.17 (SGK — tr.30).

Buwéce 2: Thye hién nhiém vu:

- HS quan sat va chu y 1éng nghe, thdo ludn nhom, hoan thanh céc bai tap GV yéu

cau.
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- GV quan sat va ho trg.

Budc 3: Bao cao, thao luin:

- Céu hoi tric nghiém: HS tra 1oi nhanh, giai thich, cac HS chi y ling nghe stra 15i
sai.

- Mdi bai tap GV moi HS trinh bay. Cac HS khéc chu ¥ chita bai, theo ddi nhan xét
bai trén bang.

DPap an cau hoi trac nghiém:

1 2 3 4 5
B C D D A

Pap an bai tap SGK:

Bai 1.14

a) Biéu thirc =~ c6 nghia khi sinx # 0, tirc la x # kmk € Z.

1—-cosx

Viy tap xac dinh cia ham s6 y = 1aD = R\ {kn|k € Z}.

sin x
1+cosx
, o~ —>0
c6 nghai khi {Z—COSX -
2—cosx #0

1+cosx

b) Biéu thirc

2—Ccosx

Vi-1<cosx<1,nén:1+4+cosx=>0véimoixERva2—cosx=>1>0voi

moi X € R,

J , . . . 14+cosx
Do d6,2 —cosx + 0 voimoi X € R va

> 0voimoix € R.
2—COS X

1+cosx

Vay tap xac dinh cua ham sb y = laD=R.

2—cosx

Bai 1.15

sin 2x , .
), tic 1a :
2X

a) Biéu thuc sin 2x + tan 2x c6 nghia khi cos 2x # 0 (do tan 2x =

COos
2x#Z+kmkeZ e x#T+k2 kEL
Suy ra tap xac dinh ctia ham sd y = f(x) = sin 2x + tan 2x 1a D = R\
{Z+kZ|kez)
4 2
Do do, néu x thudc tap xac dinh D thi — x cling thudc tap xac dinh D.
Ta c6: f(—x) = sin(—2x) + tan(—2x) = — sin 2x — tan 2x
= (sin 2x + tan 2x) = —f(x), Vx € D.
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Vay y = sin 2x + tan 2x 1a ham s6 1é.
b) T4p xéac dinh cia ham sé y = f(x) = cos x + sin®x 1a D = R.
Do d6, néu x thudc tap xac dinh D thi — x ciing thudc tap xac dinh D.
Ta c6: f(—x) = cos (—x) + sin?(—x) = cos x + (— sin x)?

= cosx + sin’x = f(x),V x € D.
Viy y = cos x + sin? x 12 ham s6 chin.
¢) Tap xéac dinh cia ham sé y = f(x) = sinx cos 2x1a D = R.
Do d6, néu x thudc tap xac dinh D thi —x cling thudc tap xac dinh D.
Ta c6: f(—x) = sin (—x).cos (—2x) = —sin x.cos 2x = —f(x),Vx € D.
Vay y = sin x cos 2x 1a ham sb 1¢.
d) Tap xac dinh cia ham s y = f(x) = sinx + cos x1aD = R.

Do d6, néu x thuoc tap xac dinh D thi —x cling thudc tap xac dinh D.

Ta co: f(—x) = sin (—x) + cos(—x) = —sinx + cos x # —f(x); f(—x) # f(x).

Viy y = sin x + cos x 13 ham sd khong chén, khong 1é.

Bai 1.16

a) ta co: —1 Ss,in(x—}) < 1v6i moi x € R.

= -2 SZsin(x—g) < 2voimoix € R.
<:>—2—1SZsin(x—g)—l<2—1V(’)’iinXE]R.
@—3325111()(—;)—13 1 v6i moi x € R.

& —-3<y<1voimoix €R.

Vay tap gia tri ctia ham sd y = 2 sin (X-E) —1la[-3;1].
b)Vi—-1<cosx<1voimoiX€ERnNén0 <1+ cosx<2voimoix € R.
Do d6, 0 < /1 + cosx < /2 véi moi x € R.

Suyra—2 <1+ cosx —2 < V2 — 2 véi moi x € R.

Hay —2 <y < V2 -—2véimoix € R.

Vay tap gid tri cia ham s6 y = V1 + cosx — 2 1a [-2; V2 — 2].
Bai 1.17
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Ta c6 d6 thi ciia ham s§ y = tan x nhu hinh v& duéi day.

v

(N

3 -n =R, 0
i

[

Ta co tan x = 0 khi ham s6 y = tan x nhén gia tri bang 0 tng vi cac diém x ma

I
=
vl

6 thi giao véi truc hoanh. Tir d6 thi & hinh trén ta suy ra y = 0 hay tan x = 0 khi
x = km,k € Z.

Buéc 4: Két luan, nhan dinh:

- GV chira bai, chét dap an, tuyén duong cac hoat dong tot, nhanh va chinh xac.
[2.1.NCla: HS thyc hién cac tuong tac duge xac dinh 1 rang v6i cong nghé s6 (lam

bai tap online) trong 16p hoc.]

4. HOAT PONG VAN DUNG

a) Muc tiéu:

- Hoc sinh thyc hién 1am bai tap van dung dé nam viing kién thiec.

b) Néi dung: HS sir dung SGK va van dung kién thirc da hoc dé lam bai 1.19 (SGK
—1r.30) va Bai tap thém.

¢) San phﬁm: Két qua thuc hién céc bai tap. HS van dung dugc tinh chét cua cac
ham s6 luong giac dé giai va dua ra dap an cho cac bai toan.

d) T6 chirc thure hién:

Buwéc 1: Chuyén giao nhiém vu

- GV yéu cau HS hoat dong hoan thanh bai tap 1.18 (SGK — tr.30) va Bai tap thém.
Bai tap thém :

Bai 1: Tim gié tri I6n nhat va gia tri nho nhat cua

f(x) = 3sin?x+ 5cos?x — 4 cos2x — 2
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Bai 2: Tim gid tri 16n nhat va gia tri nho nhit caa
f(x) =sin®x + cos®x + 2, Vx € [—%,%]
Budéc 2: Thue hién nhiém vu
- HS suy nghi, trao doi, thao luan thyc hién nhiém vu.
- GV diéu hanh, quan sat, hd tro.
Budc 3: Bao cao, thao luian
- Bai tap: dai dién HS trinh bay két qua, cac HS khac theo ddi, dua y kién.
Goiy dap an:
Bai 1.18

a) Chu ki ctia song 1a T = ¢ = 20 (gidy).

10
b) Gia trj 16n nhat va gid tri nho nhat ua ham sb h(t) 1an luot 1a 90 va -90 nén
chiéu cao cua song 1 180 (cm).

Bai tap thém :

Bai 1:

f(x) = 3sin?x+ 5cos?x — 4 cos2x — 2

= 3(sin?x + cos?x) + 2cos?x — 4(2cos?x—1) — 2

= 3(sin?x + cos?x) + 2cos?x — 4(2cos?x—1) — 2

=5—6c0s?x

Do0<cos?x<1nén5=>f(x) =5—6cos?x>—1

+ f(x) = 5 khi cosx = 0, ludn ton tai x théa mén, chéng han x = g

+ f(x) = —1 khi cos?x = 1, ludn ton tai x thda mén, chrflng hanx =0

Vay maxf(x) = 5 vaminf(x) = -1

Bai 2:

Ta co:

f(x) = sin®x + cos®x + 2

= (sin® x + cos?x) — 3 sin® x cos? x (sin® x + cos? x) + 2

=1 —%(Zsinxcosx)2 + 2

3 .
=3 —Zsm2 2X
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Do 0 < sin®?2x < 1nén 3 > f(x) >

N|d a~]o

+f(x) =3 khisin2x =0 x=+- hodcx=0(dox € [—g;g])

— 2 khi sin2 2x = — 4= _r.r
+f(x)—4kh151n 2x-1<=x-i4(dox€[ 2,2])
Vay max f(x) = 3 va min f(x) = =

Buéc 4: Két luan, nhin dinh

- GV nhan xét, danh gia, dua ra dap an dung, cha y cac 13i sai ctia hoc sinh hay mic

phai.

* HUONG DAN VE NHA
e Ghi nh6 kién thtc trong bai.
e Hoan thanh céc bai tap trong SBT

e Chuan bi bai méi: "Phwong trinh hrgng gidc co ban".
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Trwong: THPT P§ Piing Tuyén

Giao vién: Huynh Van Toan

To: Toan — Tin

BAI 4: PHUONG TRINH LUQNG GIAC CO BAN
(2 tié - Tiét PPCT: 8-9)
I. MUC TIEU

1. Kién thire

Hoc xong bai nay, HS dat cac yéu cau sau:

Nhan biét dugc cong thie nghiém ciia phuong trinh luong gidc co ban bang
cach van dung db thi ham sé luong gidc twong (mg.

Tinh duoc nghiém gan dang cua phuong trinh lwong giac co ban bang MTCT.
Giai dugc phuong trinh lugng giac & dang van dung truc tiép phwong trinh
luong gidc co ban.

Giai quyét duoc mot s6 van dé thuc tién gin v6i phuong trinh luong gidc.

2. Nang luc

Nang lyc chung:

Nang luc tu chu va tu hoc trong tim toi kham pha
Ning luc giao tiép va hop tac trong trinh bay, thao luan va lam viéc nhom.

Ning luc giai quyét van dé va sang tao trong thuc hanh, van dung.

Nang lyc riéng:

Reén luyén nang luc tu duy va 1ap luén toan hoc thé hién qua viéc nhan dang
dugc cac dang phuong trinh lugng gidc va bién d6i chung vé phuong trinh
luong giac co ban twong tmg rdi viét cong thirc nghiém.

Rén luyén ning lyc mo hinh hoa toan hoc théng qua viée giai quyét mot sb
bai toan thuc tién, ch:fmg han bai toan bin dan phao ¢ dau muc.

Reén luyén nang luc st dung cong cu, phuong ti€n hoc toan hoc thé hién qua

viéc str dung MTCT dé tim nghiém ctia cac phuong trinh luong giac.

Nang luc so:

1.1.NCl1b: Ap dung dugc k¥ thudt tim kiém dé léy duoc dir li¢u, thong tin va

ndi dung trong moi trudng so.
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- 2.1.NCla: Sir dung duoc nhiéu cong nghé sb dé tuong tac.
- 5.2.NC1b: Ap dung duoc cic cong cu sd khac nhau va cac giai phap cong
nghé c6 thé co dé giai quyét van dé.
- 6.2.NCla: Lua chon va st dung dugc cac cong cu Al phu hop dé nang cao
hiéu sudt va giai quyét cac van dé phuc tap.
3. Pham chat
- Co y thuc hoc tap, y thuc tim toi, kham pha va sang tao, cé y thuc lam vi¢e
nhom, t6n trong v kién cac thanh vién khi hop tac.
- Cham chi tich cuc xay dung bai, co trach nhi€ém, chi dong chiém linh kién
thie theo sy huéng dan ciia GV.
II. THIET BI DAY HOC VA HQC LIEU
- GV: KHBD, SGK, SBT Toan 11, bai trinh chiéu (Slide), phong thuc hanh
may tinh két ndi Internet, may chiéu, video Al tao bang cong cu Al duoc dung
dé khoi dong bai hoc, bd cau hoi trac nghiém trén phﬁn mém Quizizz.
- HS: SGK, SBT Toan 11 — Két ndi tri thirc, vé ghi.
III. TIEN TRINH DAY HQC
1. HOAT PONG KHOI PONG
a) Muc tiéu:
- Tao htmg thu, thu hiit HS tim hiéu ndi dung bai hoc.
b) Noi dung: HS doc tinh hudng mé dau, suy nghi tra 11 cau hoi.
¢) San pham: HS tra 161 dugc cau hoi mo dau, bude dau hinh dung vé ndi dung s&
hoc: Phuong trinh lugng giéc.
d) T6 chirc thue hién:
Budéc 1: Chuyén giao nhiém vu:
- GV yéu cau xem video Al duoc thiét ké dé phuc vu bai day va tra 1o cau hoi xuét
hién trong video do.
- GV yéu cau HS doc tinh huéng mé dau:
Mot qua dan phao duoc ban ra khoi nong phio véi van tdc ban dau c6 do 16n Vo
khong doi. Tim goc ban a dé qua dan phao bay xa nhét, b qua sirc can cua khong

khi va coi qua dan phao duogc ban ra tir mat dat.
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Budc 2: Thue hién nhiém vu:
- HS xem video va suy nghi cau tra 101.
- HS quan sat va chu ¥ lang nghe, thao luin nhom d6i hoan thanh yéu cau.
Budc 3: Bao cao, thao luin:
- GV goi mdt s6 HS tra 101, HS khac nhan xét, bd sung.
Buéc 4: Két luan, nhan dinh:
- GV nhan xét, danh gia va két luan.
[6.2.NCla: HS sir dung cong cu Al hodc san pham sé do GV cung cap dé tiép nhan
thong tin, trd 101 cau hoi don gian.
2.1.NCla: HS thuc hié¢n cac tuong tac co ban vdi hoc liéu sb (xem video, tra 101 cau
hoi trén moi truong so).
1.1.NCla: HS tiép can, khai thac dugc thong tin tir nguén hoc liéu sb dudi su huong
dan cua GV.]
- GV danh gia két qua cua HS, trén co s¢ d6 dan dat HS vao bai hoc méi: “Hom nay
chung ta s& bat ddu mot bai hoc méi vé "Phuong trinh lugng giac" trong moén Toan
hoc. Trong qua trinh hoc vé phuong trinh luong giac, chiing ta s& tim hiéu vé cac
cong thirc, tinh chat va phuong phap giai phuong trinh lwong giac. Ching ta s& lam
viéc voi cac biéu do, bang gia tri va ap dung cac quy tic toan hoc dé giai quyét cac
bai tap thuc té lién quan dén phuong trinh lugng gidc va xtr Iy dugc bai toan trong
phan mo dau trén.”
Bai méi: Phuwong trinh luwgng giac co ban.
2. HINH THANH KIEN THUC MOI
TIET 1: KHAI NIEM PHUONG TRINH TUONG PUONG.
PHUONG TRINH sin x = m.
PHUONG TRINH cos x = m
Hoat dong 1: Khai niém phwong trinh twong duwong
a) Muc tiéu:
- HS nhén biét dugc khai niém thé nao 13 hai phuong trinh twong dwong; cach viét
phuong trinh twong duong.

- Van dung dé giai cac bai toan don gian c6 lién quan.
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b) Noi dung:

HS doc SGK, nghe giang, thuc hién cac nhi¢ém vu duoc giao, suy nghi tra 161 cau

hoi, thuc hién HD 1; Vidu 1; Luyén tap 1.

¢) San phém: HS hinh thanh dugc kién thirc bai hoc, cau tra 101 cua HS cho cac cau

hoi, HS ndm dugc phuong trinh trong dwong; cach viét phuong trinh twong duong

va giai dugc mdt so bai todn don gian.

d) T6 chirc thye hién:

HDP CUA GV VA HS

SAN PHAM DU KIEN

Buwéc 1: Chuyén giao nhiém vu:

- GV cho HS thyc hién HP1 d¢ hiéu thé nao
1a hai phuong trinh tuong duong.

+ GV chi dinh 1 HS nhic lai cdch dé gidi mét
phuong trinh?

+ HS lam bai, GV moi1 1 HS 1€n bang lam bai.
+ GV moi 1 HS khac nhan xét vé tip nghiém
cua hai phuong trinh trén bang.

— GV Két luan: “Nhitng phwong trinh ma cé
cung tdp nghiém, vi du nhu hai phuwong trinh
ma cac em vuea gidi do chinh la phwong trinh
twong dwong”.

+ GV moi 1 HS doc phan khung kién thuc
trong tam.

- Gv nhan manh phan Chi y cho HS nim
duoc kién thuc dic biét nay.

- GV yéu cau HS doc — hiéu phan Vi du 1.

+ GV ¢6 thé chi dinh cho 1 HS nhic lai hcing
ddang thirc, va bién doi thir phwong trinh thir
2.

1. Khai niém phwong trinh twong dwong
HDP1

* Phuong trinh: 2x —4 =0 (=)x=%= 2
Vay phuong trinh ¢6 tdp nghiém S; = {2}.
* Phuyong trinh: (x — 2).(x2+ 1) =0

x—2=0
= Sx=2
x>+1>0

Vay phuong trinh ¢6 tap nghiém S, = {2}.
=> Nhan thdy ca hai phuong trinh déu c6 tap
nghiém S = {2}.
Két lun:
+ Hai phwong trinh dwoc goi la twong dwong khi
chung co cung tap nghiém.
+ Néu phwong trinh f(x) = 0 twong dwong voi
phirong trinh g(x) = 0 thi ta viét:

fxX) =0 g(x) =0
Chu y: Hai phuong trinh v6 nghiém la tuong
duong.
Vidu 1: (SGK —tr.31).
Huéng dan gidi (SGK — tr.31).
Luyén tap 1
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+ GV moi 1 HS trinh bay céch thyc hi¢n Vi
dul.

- GV dat cau hoi dé HS 1am phan Luyén tip
1:

+ Pé gidai phwong trinh c6 dang phan thirc, ta
can phdi thiee hién nhitng gi?

+ Nhdc lai hang dang thirc: Hiéu hai binh
phuong?

+ HS thuc hién nd1 dung cau hoi.

+ GV moi 1 HS 1én bang lam bai va GV nhéan
xét bai lam cua HS.

- GV dat cau hoi cho HS nhu sau:

+ Ta c¢6 hai biéu thirc bang nhau:

2 2
x“—1 X“—=x+2 A A 5 . A ,e A
va . Néu nhan ca hai vé voi mot

x+2
biéu thirc (x + 3) thi diéu kién c6 thay doi

hay khong? Phuong trinh moi co tuwong
dwong voi phuong trinh da cho hay khong?
+ Cdc em c6 thé rit ra két lugn gi tir cdu hoi
trén?

+ GV moi 2 HS tra 101 cau hoi.

+ GV chuén hoa dap an bang cach néu phan
Chuy.

— Thuc chat day 1a phan kién thirc trong tam.
GV yéu cau HS ghi bai can than vao va.
Buwdc 2: Thue hién nhiém vu:

- HS theo ddi SGK, chii y nghe, tiép nhan kién
thirc, hoan thanh cac yéu cau, thao luan nhoém
d61, nhom 4 theo yéu cau, tra 1i cau hoi.

- GV quan sat ho tro, huéng dan.

* Phuong trinh: % =0

+ DKXD: x # —1.

+ Ta ¢t ~==0=>x-1=0&x=1 (thoa

man).

Vay tap nghiém cua phuong trinh la: S = {1}.

* Phuong trinh: x> — 1 =0

+Taco:x*—1=0=x—-1DxE+1)=0

x—1=0 [X =1
&

x=-1

=

x+1=0
Vay tap nghiém phuong trinh la: S = {—1; 1}

=> Ta nhan thdy hai phuong trinh nay khong phai
phuong trinh twong duong.

Chu y:

- Bé giai phuong trinh, thong thuong ta bién doi
phuong trinh d6 thanh mdt phuong trinh tuong
duong don gian hon. Cac phép bién dbi nhu vay
0i 14 cdc phép bién déi twong dwong.

- Néu thyc hién cac phép bién d6i sau day trén mot
phuong trinh ma khong 1am thay doi diéu

kién ctua no thi ta dugc mot phuong trinh méi
tuong duong voi phuong trinh da cho:

a) Cong hay trir hai vé vdi cung mot s6 hodc mot
bicu thic:

f(x) = g(x) & f(x) + h(x) = g(x) + h(x)

b) Nhan hoac chia hai vé véi cung mot s6 khac 0
hoac véi cung mot biéu thirc ludn co gia tri khac 0:
f(x) = g(x)

< f(x).h(x) = g(x).h(x), (h(x) # 0).
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Budc 3: Bao cao, thao luan:

- HS gio tay phat biéu, 1én bang trinh bay

- Mot s6 HS khac nhan xét, bd sung cho ban.
Buéc 4: Két ludn, nhan dinh: GV tong quat
lwu ¥ lai kién thirc trong tAm

+ Khai ni€ém phuong trinh twong duong va

cach viét hai phuong trinh trong duong.

Hoat dong 2: Phwong trinh sin x = m

a) Muc tiéu:

- HS nhén biét dugc cong thire nghiém cia phuong trinh sin x = m, va mot sd
treong hop dac biét cia phuong trinh sin x = m.

- Van dung dé giai cac bai toan don gian c6 lién quan.

b) N¢i dung:

HS doc SGK, nghe giang, thuc hién cac nhiém vu duoc giao, suy nghi trd 161 cau
hoi, thuc hién HDP2; Vi du 2, 3, 4; Luy¢n tap 2.

¢) San phflm: HS hinh thanh dugc kién thice bai hoc, cau tra 1o cia HS cho céc cau
hoi, HS ndm dugc cong thirc nghiém cua phuong trinh sin x = m va mot s6 truong
hop déc biét cua phuong trinh sin x = m.

d) To chirc thye hién:

HP CUA GV VA HS SAN PHAM DU KIEN
Buwéc 1: Chuyén giao nhigm vu: 2. Phuwong trinh sin X = m
- GV dit cau hdi, huong dan HS thuc hién HD2 4y
dé nhan biét cong thirc nghiém ciia phuong trinh > l;\
. 1 ‘ﬂ‘,‘;' : \ M
sinx =-. / -
2 [ 5 |
+ Dua vdo duong tron luong gidc hay xdc dinh "\ N
cac goc ma diém M va M’ biéu dién? Sau dé \ : /
o . /
tinh sin cua cdc goc vira tim duoc. o >
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+ Nhdc lai chu ky tuan hoan ciia ham sin? Tir
dé sé viét dwoc cong thire nghiém ciia phwong
trinh.

+ HS tra 101 cau hoi dé van dung vao HP2, HS
suy nghi va lam bai.

+ GV moi 2 HS 1én bang trinh bay cau tra 101.

+ GV nhén xét va chbt dap an.

- GV yéu cau HS chi ra trén dudng tron luong
giac cdc nghi¢m cuda phuong trinh sinx = m
trong doan [— g ; 37“]

+ GV: Cdc em cdn xét 2 trieong hop véi gid tri
tuyét doi ciia m, tike: |m| > 1 va |m| < 1.

— GV dién giai va chdt dap an cho HS va yéu

cau HS ghi chép can than vao trong vo.

- GV yéu cau HS chi ra cac giao diém cua duong
thang y = m va d6 thi ham sin; dac biét chi ra
hoanh d¢ cua cac giao di€ém nay. Tt do yéu cau

HS viét cong thirc nghiém.

a) Tur Hinh 1.19, nhdn thcfy hai diém M, M' lan

R T S ™
lwot biéu dién cdc goc —vam — -

51 .,
—, lai co
6
A .3 \ A M 1 .
tung do cua diém M va M’ déu bang S nen theo
: . - . 1,
dinh nghia gdi tri lvong gidc, ta co Sln% = va
, 5w 1
sin— = -,
6 2
Vay trong nira khoang [0; 2m), phwong trinh
. 1, s . 5
sinx = Eco2nghzem la x =%vax =?n.
b) Vi ham sé sin c6 chu ki tudn hodan la 21 nén
phuong trinh da cho co cong thirc nghiém la:

x=§+k2n,kezmx=5§+k2n,kez.

Téng quat, xét phwong trinh sinx = m (¥)

+ Néu |m| > 1 thi phuwong trinh (*) vé nghiém
vi |sinx| < 1 vdi moi x € R.

+ Néu |m| < 1 thi ton tai duy nhat a € [—g,%]

thoa man sina = m. Khi do, trén doan co do
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- GV trinh bay khung kién thirc trong tdm 1én

bang cho HS quan sat va ghi vao vo.

- GV v&€ duong tron lugng giac 1én bang va dat
cau hoi cho HS thao luan dé dan dén phan Chu
y:

— Cdc em hay dp dung cong thirc sinx =
m & sinx = sina va duong tron luong giac

dé giai phwong trinh ddc biét sau:

+sinx =0
+sinx =1
+sinx = —1

dai la 2 la [~ %32, phuong trink (%) c6 cdc

nghiém a vam — a.

\

Do tinh tuan hoan véi chu ki 21 ciia ham sin, ta
chi can c¢éng vao cdc nghiém nay cdc bgi nguyén
cia 21 thi sé dworc tdt cd cde nghiém ciia phirong
trinh (*).
Két ludn
+ Phuong trinh sin x = m co nghiém khi va chi

khi |m| < 1.
+ Khi |m| < 1, sé ton tai duy nhit a € [—%,g]

thoa man sina =m. Khi do sinx =m &

x=a+k2n
sinx =sina & (k € 7).
X=m—a+k2n
Chu y
a) Néu s do ctia goc a duoce cho bang don vi do
thi:
x = a® + k360°
sinx = sina® &
x = 180° — a® + k360°
(k € Z).
b) Mot sb trudong hop dic biét:
+sinx=0<x=kmnkeZ.

+sinx=1(=)x=§+k2n,k€Z.
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+ GV moi 3 HS dimg tai cho ciing minh thyc
hién va néu ddp dan cho cdc HS khdc ling nghe
va quan sdt.

+ HS ghi bai vao vo.

- GV huéng dan cho HS lam Vi du 2

+ GV: Cdc em can thudc dwoc va ap dung duoc
gia tri lwong gidc cua cac goc ddc biét, hodc co
thé sir dung MTCT dé chuyén doi cdc goc.

+ Ta thdy:

. V3 . . T
a) sinx = —~ & sinx = sin (—5)

b) ap dung cong thirc nghiém dé tinh.

+ HS suy nghi va lam bai vao vo.

+ GV di kiém tra ngiu nhién mét s6 HS.

- GV viét cong thirc nghiém 16n bang va yéu cau
HS chép bai can than va hoc thudc cong thuc
nghiém.

- GV yéu cau 1 HS trinh bay lai céng thirc
nghiém néu sé do goc ciia a diee tinh bang dg.
+ GV cho HS doc — hiéu Vi du 3 sau d6 trinh
bay lai cau trd 161. Tir 46 &p dung lam mot bai
tap mo rong sau:

+ Gidi phwong trinh:

cos2x +3sinx —2=0

+ GV huéng dan: “Péi véi bai nay, cdc em can
stk dung cong thirc nhan doi, bién doi cos 2x vé
gia tri cua sin”.

+ GV cho HS suy nghi va moi 1 HS 1€n bang
lam bai.

+ GV nhan xét bai lam ctia HS va chét dép an.

+sinx=—1<=)x=—g+k21't,kEZ.

Vidu 2: (SGK —tr.33).
Hurémg dan giai (SGK — tr.33).

u=v+Kk2n
sinu =sinv & (keZ).

u=m-—v+Kk2m

Vidu 3: (SGK — tr.33).

Hurémg dan giai (SGK — tr.33).
Bai tip mé rong:
cos2x+3sinx—2=0

& 1—2sin?x+3sinx—2=0

& 2sin’x—3sinx+1=0

T

sinx =1 X:E+k2ﬂ
T

e e x=—+k2m (k€ 7).

T k=Tt ken
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- GV trinh bay 161 gidi 1én bang va gidng giai
can k& cho HS Vi du 4.

-GV cho HS thao luan nhom d6i vé phan Luyén
tap 2.

+ HS tu suy nghi, 4p dung cong thic nghiém dé
hoan thanh dugc bai tap.

+ GV chi dinh 1 c@p doi HS 1én bang 1am bai.
+ Cac HS khac nhan xét bai lam cua ban.

+ GV chét dap an cho HS.

Bwdoc 2: Thuc hién nhiém vu:

- HS theo déi SGK, chii y nghe, tiép nhdn kién
thite, hoan thanh cdc yéu cdu, thdo ludn nhém
déi, nhém 4 theo yéu cau, tra loi cdu hoi.

- GV quan sdt hé tro, hwéng dan.

Bwdc 3: Bdo cao, thdo ludn:

- HS gio tay phat biéu, 1én bang trinh bay

- Mot s6 HS khdc nhdn xét, bo sung cho ban.
Buwéc 4: Két lugn, nhgn dinh: GVténg quat luu
v lai kién thirc trong tam

+ Cong thirc nghiém cua phwong trinh sin x =
mva mot sé trieong hop ddc biét cia phwong

trinhsinx =m.

Vi du 4: (SGK — tr.34).
Hurémg dan giai (SGK — tr.34).
Luyén tap 2.

. V2 : T
a) sinx = ~ & sinx = sin

'x=§+k2n

=
_x:n—g+k2n
‘x=g+k2n

= o (keZ)
_X:T‘FkZTI

Vay phuong trinh sinx = g cO cac nghiém la

x=§+k2n,k€Zvéxz%ﬂ+k2n,kez.

b) sin 3x = — sin 5x <& sin 3x = sin(—5x)
[3x = —5x + k2m
= (ke Z)
3x = — (—5%x) + k21
8x = Kk2m
= (keZ)
—2x =1+ Kk2n
x = k=
S (k € Z).
X = —g + km

Vay phuong trinh da cho c6 cac nghiém la x =

kg,(ke Z) vax = —§+1m,(ke 7).

Hoat dong 3: Phuwong trinh cos x = m

a) Muc tiéu:

- HS nhan biét dugc cong thirc nghiém cta phuong trinh cosx = m, va mot sb

truong hop dac bi¢t cua phuong trinh cos x = m.

- Van dung dé giai cac bai toan don gian ¢ lién quan.
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b) Noi dung:

HS doc SGK, nghe giang, thuc hién cac nhi¢ém vu duoc giao, suy nghi tra 161 cau

hoi, thuc hién HDP3; Vi du 5, 6; Luyén tap 3; Van dung.

¢) San phém: HS hinh thanh dugc kién thirc bai hoc, céu tra 101 cua HS cho cac cau

hoéi, HS ndm dugc cong thire nghiém cua phuong trinh sin x = m va mét s trudng

hop dac bi¢t cua phuong trinh sinx = m.

d) T6 chirc thye hién:

HDP CUA GV VA HS

SAN PHAM DU KIEN

Buéc 1: Chuyén giao nhiém vu:

- GV cho HS thuc hién thao luan HP3 theo
nhom 4 ngudi dé nhan biét cong thirc nghiém
cua phuong trinh cos x = — ;

+ HS ty thao luan, trao d6i va dua ra dap an.
+ GV moi 1 s6 nhém néu dap an va nhan xét
dap an. Sau d6 GV chinh x4c hoa bang cach
gidng giai chi tiét lai cho HS.

+ GV vé& (trinh chiéu) duong tron lugng giac

va d0 thi ham sin 1én bang (man hinh).

3. Phuwong trinh cos x = m.
HD3.

a)

Tir Hinh 1.22a, nhan thiy hai diém M, M’ 1an luot
biéu dién céc goc = va — %, lai c6 hoanh d¢ ciia
diém M va M’ déu bang — ; nén theo dinh nghia

., . ., , 2T 1 N
gla tI‘1 111’(_)‘1’lg glac, ta co COS?Z—E va

2Tt 1
COS (— —) = —-
3 2

Vay trong nua khoang [—m; ) phuong trinh

1, . ‘A \ 2m 2m
cosx=—Ecohalnghwmlax:?vax:—?.

b) Vi ham s6 cos c6 chu ki tuan hoan 1a 2z nén

phuong trinh da cho c6 cong thirc nghiém la

x=2?"+k2n,kEZVéx=—2?“+k21r,k€Z.
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- GV trinh bay phan cong thirc nghiém trong
khung kién thtrc trong tim va yéu cau HS ghi

bai can than vao vo.

- GV chi dinh 1 HS dtmg tai chd phat biéu
cau tra 101 cho viéc: Néu s6 do ciua goéc a
dwoc cho bcing don vi do thi cong thuc
nghiém sé duoc viét thé nao?

- GV v€ duong tron lugng giac lén bang va
yéu cau HS quan sat rdi cho biét cong thirc
nghiém cua phuong trinh cosx = m, khi
m € {—1;0;1}.

+ GV can giai thich cho HS tai sao khi m €
{—1; 0; 1} thi cong thirc nghiém lai duogc viét
nhu vay.

+ Vidu nhu: Khim = 0. Ta co:

cosx =0 cosx = cosg tw do ta co
cong thirc nghiém la:

x=§+kn,k€Z.

=& e

Két luin:

+ Phuong trinh cos x = m co nghiém khi va chi
khi |m| < 1.

+ Khi |m| < 1, sé ton tai duy nhdt a € [0; ]
thoa man cos « = m. Khi do:

COSX =M & COSX = CoS«x

x=a+k2n
= (k € 7).
x=—a+ k2n

Chu y:
a) Néu sb do g6c a dugc cho abwngf don vi do
thi:

x = a® + k360°
cosX = cosa’ & (k € 7).
x = —a® + k360°

b) Mot $6 truong hop dac biét:
+cosx=0<=)x=§+kﬂ,kEZ.

+cosx=1=x=k2mk € Z.

+cosx=—-1=x=n+k2n,keZ.

Vidu 5: (SGk—tr.35).
Huéng dan gidi (SGK — tr.35).
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- GV cho HS ty van dung cong thirc nghiém
dé 1am Vi du 5, sau d6 moi 2 HS 16n bang dé
lam bai.

+ GV nhan xét va chita chi tiét hai phﬁn a, b
dé cho HS quan sat.

- GV viét cong thirc nghiém 1én bang va yéu
cau tat ca HS phai hoc thude.

-GV yéu cau HS tiép tuc ing dung cong thirc
nghiém dé 1am phan Vi du 6.

+ GV yéu cau 1 HS dimg tai chd trinh bay lai
cach lam cho ca 16p.

+ Cac HS con lai nhan xét bai lam cua ban.

- GV cho HS thao luan nhém d6i phan
Luyén tap 3 dé dua ra cach 1am va két qua.

+ HS lam bai va ddi chiéu két qua v6i nhau.
+ GV mo1i 2 HS 1én bang lam bai.

+ GV di kiém tra ngau nhién mot s6 ban HS
vé bai lam, ghi chép bai.

+ GV nhén xét va chdt dap an cho HS.

- GV chia nhom cho HS thao luan va thuc
hién phan Van dung, Gtng véi mdi nhom 1a
mdi t6 trong 16p.

+ Cac nhom ty van dung cong thic nghiém
va k¥ nang suy luan giai quyét bai toan dé

tim ra dap an.

cosu=cosveu==tv+k2n (k € Z).

Vidu 6: (SGK — tr.35)
Huéng dan giai (SGK — tr.35).

Luyén tap 3

a) 2cosX = —V/2 & cosx = —g

31
4

@Cosx=cos%<=>x=i + k2™, (k € Z)

b) cos3x —sin5x =0
TC
< cos 3X = cos (E — SX)

-3X=g—5X+k2T[
(ke Z)

3x = — (£ - 5x) + kam

Van dung

a) V61 F = O,tacé:%(l—cosa) =0
Scosa=1a=Kk2nmKkeZ

Ma 0° < a < 360°

= a € {0°;360°}

b) Vi F = 0,25, ta cé: ~(1 — cos a) = 0,25
= cosaz%@ cosa = cosg

= o=t +kem (kED).
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+ Mbi nhom ctr 1 dai dién trinh bay 1 phan
ciu hoi; Cac nhom khac ling nghe va nhan
X€t.

+ GV ghi nhan dép an cua HS va chiia chi
tiét bai tap cho HS.

Buwoc 2: Thuc hién nhiém vu:

- HS theo d6i SGK, chii Y nghe, tiép nhan kién
thuc, hoan thanh cac yéu cdu, thao ludn
nhém doi, nhém 4 theo yéu cau, tra 1oi cdu
hoi.

- GV quan sdt hé tro, hudng dan.

Bwdc 3: Bdo cao, thdo ludn:

- HS gio tay phat biéu, lén bdng trinh bay

- Mét s6 HS khéc nhén xét, bo sung cho ban.
Buwéc 4: Két lugn, nhan dinh: GV tong qudt
lwu y lai kién thirc trong tam

+ Coéng thirc nghiém cua phuwong trinh
COS X = m va mot s6 truong hop ddc biét cua

phwong trinh cos x = m.

Ma 0° < a < 360°

= a € {60°;300°}

¢) V6i F = 0,5, ta cé: 2 (1 — cosa) = 0,5
(:)cosa=0<=>a=g+kn,kez.

Ma 0° < a < 360°

= a € {90°;270°}

d) Vi F = 1,tacé: - (1 — cosa) = 1
Scosa=—-1a=n+k2mk € Z.
Ma 0° < a < 360°

= a = 180°.

TIET 2: PHUONG TRINH tanx = m
PHUONG TRINH cotx = m
SU DUNG MAY TiNH CAM TAY TiM MQT GOC KHI BIET
GIA TRI LUQNG GIAC CUA NO

Hoat dong 4: Phuong trinh tan x = m

a) Muc tiéu:

- HS nhan biét duoc cong thirc nghiém cta phuong trinh tan x = m.

- Giai quyét dugc mot sb bai toan c6 lién quan dén phuong trinh tan x = m.

b) Néi dung: HS doc SGK dé tim hiéu ndi dung kién thirc theo yéu cau cua GV, chii

y nghe gidng, thuc hién hoat dong, trd 161 cau hoéi, lam HP4, Vi du 7, Luyén tap 4.
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¢) San phém: HS hinh thanh dugc kién thirc bai hoc, cau tra 101 cua HS cho cac cau

hoi, HS nhan biét duoc, nim dugc cong thic nghiém cua phuong trinh tan x =m

va ap dung giai dugc céac bai tap.

d) T6 chirc thye hién:

HOAT PONG CUA GV VA HS

SAN PHAM DU KIEN

Buéc 1: Chuyén giao nhiém vu:

- GV cho HS thyc hién yéu ciu cia HP4 dé | H
nhan biét cong thirc nghiém cua phuong trinh
tanx = 1.

+ GV ¢6 thé v& hinh (trinh chiéu) hinh 1.24 1én
bang cho HS quan sat va tra 161 cau hoi.

+ GV nhén xét va chbt dap an cho HS ghi bai.

- GV viét cong thirc trong phan khung kién
thirc trong tdm va yéu cau HS ghi cong thirc

vao v& va hoc thudc.

1. Phlr(mg trinh tanx = m

///L///
///ﬂ e

a) Quan sat Hinh 1.24, ta théiy trén khoang

(— > 2) duong thang y=1 cit do thi ham sb

y =tanx tail diém, diém nay c6 hoanh do

[
X =
4

b) Tur cdu a, ta suy ra phuong trinh tan x = 1

c6 nghiém la x = % trén khoang (— g ; g)
Do ham s tang c6 chu ki 12  nén cong thirc
nghiém cua phuong trinh tanx = 1 la:

x =" +kn k€L
Két luin:
+ Phuwong trinh tan x = m co nghiém voi moi
m.

+ Véi moim € R, ton tai duy nhdt a €

T

(—— —) thoa man tan a = m. Khi do:
272

tanx =m & tanx = tan«a

S x=a+kr(k €Z).
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- GV chi dinh 1 HS néu cong thirc nghiém néu

a co don vi la do.

- HS ty van dung cong thirc nghiém dé lam vi
du 7 sau d6 GV goi 1 HS dung tai chd doc
cong thuc nghiém va 161 giai.

- GV cho HS ty luyén phan Luyén tap 4.

+ GV moi 2 HS Ién bang giai bai tap.

+ GV nhan xét va c6 thé chira bai chi tiét cho
HS ghi bai vao vé

Budce 2: Thue hién nhiém vu:

- HS theo ddi SGK, chu ¥ nghe, tiép nhan kién
thirc, suy nghi tra 161 cau hdi, hoan thanh céc
yéu cau.

- GV: quan sat va trg giup HS.

Buée 3: Bao cao, thio luan:

- HS gio tay phat biéu, 1én bang trinh bay

- M6t s6 HS khac nhan xét, bd sung cho ban.
Buéc 4: Két luan, nhan dinh: GV tong quat
Iwu ¥ lai kién thirc:

+ Cong thurc nghiém cua phwong trinh

tanx =m.

Chu y:

Néu s do cua goc a duoc cho bang do thi:
tanx =tana’ © x = a® + k180, (k € Z).
Vidu 7: (SGK — tr.36).

Hurémg dan giai (SGK — tr.36).

Luyén tap 4

1
a)V3tan2x = —1 & tan2x = — =

< tan 2x = tan (— g)

S 2X = —g+kn,ke Z
©x=-—-+k keL
b) tan 3x = —tan 5x

& tan 3x = tan(—5x)

& 3x = -5x+km, (k € Z)

@xzkg,kez.

Hoat dong 5: Phuong trinh cotx = m

a) Muc tiéu:

- HS nhan biét duoc cong thirc nghiém cia phuong trinh cot x = m.

- Giai quyét dugc mot sb bai toan c6 lién quan dén phuong trinh cot x = m.

b) Néi dung: HS doc SGK dé tim hiéu ndi dung kién thirc theo yéu cau cua GV, chi

y nghe giang, thuc hi¢n hoat dong, trd 161 cau hoi, lam HPS, Vi du 8, Luyén tap 5.
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¢) San phém: HS hinh thanh dugc kién thirc bai hoc, cau tra 101 cua HS cho cac cau

hoi, HS nhén biét duoc, ndm duge cong thic nghiém cua phuong trinh cot x = m

va ap dung giai dugc céac bai tap.

d) T6 chirc thye hién:

HOAT PONG CUA GV VA HS

SAN PHAM DU KIEN

Buéc 1: Chuyén giao nhiém vu:

- GV v& (chiéu hinh) 1én bang (méy chiéu) cho
HS thuc hién 1an lugt cac ph?m cua HPbS. GV
quan sat va gitip d& HS khi can.

+ GV ghi phén cong thirc nghiém 1én bang va |

yéu cau HS chép bai vao vé va hoc thudc.

5. Phwong trinh cot x =

K\\U\
RRARPAR]

a) Quan sat Hinh 1.25, ta thay trén khoang

(0; m), duong thang y = —1 cit do thi ham s6

y=cotx tai 1 diém, diém nay c6 hoanh

31'[
4

dox =—- +
b) Tt cau a, ta suy ra phuong trinh cot x = —1
codnghiém lax = %ﬂ trén khoang (0; ).
Do ham s6 cotang c6 chu ki 14 77, nén cong thuc
nghiém cua phuong trinh cot x = —11a
== +kmk€Z.
Két luin:
+ Phuong trinh cotx = m co nghiém voi moi
m.
+ Véi moi m € R, ton tai duy nhat a € (0; )
thoa man cota = m. Khi do:
cotx = m & cotx = cota

S x=a+kn(k €Z).
Chu y:
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GV chi dinh 1 HS néu cong thirc nghiém néu
a c6 don vi 1a d6. Va yéu cau HS ghi bai vao

VO.

GV cho HS tu giai Vi du 8, sau do moi 1 HS
dung tai chd doc cach 1am va dap an dé rat ra
cong thurc nghiém.

— GV viét cong thirc nghiém 1én bang cho ca
16p quan sat.

- HS 1am phan luyén tap 5 dudi sy quan sat
cua GV.

+ HS lam bai, rdi ddi chiéu, tranh luan dap an
v&i ban cung ban.

+ GV moi 2 HS [én bang giai bai todn.

+ GV di kiém tra ngiu nhién mot s HS nim
kién thtrc cham.

+ GV goi 1 HS khac nhan xét bai lam cua ban
trén bang.

+ GV chét dap an cho HS.

Budc 2: Thuc hién nhiém vu:

- HS theo d&i SGK, chu y nghe, tiép nhan kién
thirc, suy nghi tra 161 cau hdi, hoan thanh céc
yéu cau.

- GV: quan sat va trg giap HS.

Budc 3: Bao cao, thao luan:

- HS gio tay phat biéu, 1én bang trinh bay

- Mot s6 HS khac nhan xét, bd sung cho ban.
Buéc 4: Két luan, nhan dinh: GV tong quat

Iuu ¥ lai kién thirc:

Neéu s6 do cua goc a dugce cho bang do thi:

cotx = cota’ & x = a® + k180°, (k € Z).
Vidu 8: (SGK —tr.37).

cotu = cotve u=v+ km, € Z.

Luyén tap 5
a)cotx =1 & cotx = cotg
(=)X=§-I—k1‘[,k€ Z
1
b)V3cotx+1=0 < cotx = ~5
T
< cotx = cot (— 5)

<=>x=—g+kn,kEZ.
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+ Cong thirc nghiém cua phwong trinh

cotx =m.

Hoat dong 6: Str dung mAy tinh cim tay tim mdt goc khi biét gia tri lwong giac
cua no

a) Muc tiéu:

- Biét cach str dung mdy tinh cam tay tim mot goc khi biét gia tri luong gidc cua no.
b) Néi dung: HS doc SGK dé tim hiéu ndi dung kién thirc theo yéu cau cua GV, chi
y nghe giang, thuc hi¢n hoat dong, tra 161 cau hoi, [am Vi du 9, Luyén tap 6.

¢) San phflm: HS hinh thanh dugc kién thic bai hoc, cau tra 1o cia HS cho céc cau
hoi, HS nim duogc cach st dung may tinh va hoan thanh duoc cac cau hoi trong bai.

d) T6 chirc thue hién:

HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS

Buwéc 1: Chuyén giao nhiém vu: | 6. St dung may tinh cam tay tim mét géc | 5.2.NC1b: Sir
- GV can luu ¥ cho HS rang mdi | khi biét gia tri lwong giac ciia no. dung  may
loai may tinh hién nay s& c6 cach | Két ludn: tinh cAm tay
bam khac nhau. Pé tim s6 do ta thuc hién cdc bude sau: tim mdt gbc

- GV ¢6 thé tim hiéu va hudng dan | Burde 1. Chon don vi do goc (@6 hodc rad). | khi biét gid tri

HS tuy vao tirng loai mdy tinh. + Muén tim s6 do d¢ (dong trén cing cua | lugng  giac

- GV cho HS quan sat phan khung | man hinh xudt hién chit nhé D), ta dn phim: | cta nd.

kién thuc trong tam. SHIFT MODE 3.

+ Muon tim sé do radian (dong trén cing ciia

man hinh xudt hién chit nhé R), ta an phim:
SHIFT MODE 4.

Bueée 2. Tim 56 do géc.

Khi biét sin, césin hay tang ciia géc a can tim

bang m, ta lan lwot an cac phim: SHIFT va

mot trong cac phim sin, cos va tan, roi nhdp

gia tri lwong giac m va cuoi cung an phim =.

111




- GV moi 1 HS néu phan Cha y.

- GV cho HS thyc hanh theo Vi du
9 dé biét cach thao tac voi MTCT.
- GV huéng dan dé HS 1am phan
Luyén tap 6.

Liic nay trén man hinh cho két qud la sé do
cua goc a (do hodc rad).

Chuy

+ Khi & ché d6 radian, cac phim (), (), cho
két qua la mot s6 thudc khoang (— % ; §)=
phim () cho két qua 1a mot s6 thuc thudc
khoang (0; ), tit nhién véi () va () thi
Im| < 1.

+ Khi & ché d6 s6 do do, cac phim (), () cho
két qua 12 s6 do goc a tir —90° dén 90°, phim
() cho két qua 14 s6 do goc a tir 0° dén 180°,
voi () va () thi|m| < 1.

+ Khi ¢ két qua (trudng hop chon don vi do
d9), an phim 77 thi dua két qua vé dang do
- phuat — giay.

Vidu 9: (SGK — tr.38).

Huéng dan giai (SGK — tr.38).

Luyén tap 6

a)cosa = —0,75

+Pé tim s6 do d6 cua goc a, ta bAm phim nhu

sau.

[SHIFT|[MODE[3|[SHIFT] [cos) [] [0 7] B =

Man hinh hién két qua la: 138°35'25,36"".
Vay a = 138°3526".
+ Pé tim s6 do radian ciia goc a, ta bam phim

nhu sau:

|SHIFT||MODE|[4]|SHIFT|[cos] —][0] o [7] [5] =

Man hinh hién két qua 1a: 2,418858406.
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Buéce 2: Thye hién nhiém vu:

- HS theo do1 SGK, chu y nghe,
tiép nhan kién thirc, suy nghi tra 10i
cau hoi, hoan thanh céc yéu cau.

- GV: quan sat va trg giap HS.
Buée 3: Bao cao, thio luan:

- HS gio tay phat biéu, 1én bang
trinh bay

Vay a = 2,41886 rad.
b) tan a = 2,46
+Pé tim s6 do do cuia goc a, ta bAm phim nhur

sau:

|SHIFT||MODE|[3]|SHIFT] B =

Man hinh hién két qua 1a: 67°52'41,01".
Vay a = 67°52'41".
+ Pé tim s do radian ctia goc a, ta bAm phim

nhu sau:

|SHIFT||MODE)|[4][SHIFT|[tan][2] 1 [4][6] =

Man hinh hién két qua 1a: 1,184695602.
Vay a =~ 1,1847 rad.

c) cota = —6,18

+Pé tim s6 do d6 ciia goc @, ta bam phim nhu
sau:

Man hinh hién két qua 1a: — 9°11'29,38".
Vay a~—-9°11'30".

+ Pé tim s6 do radian cua goc a, ta bam phim

nhu sau:

[SHIFTi[moDE|B|[SHIFTtanl[1] ][ BB

Man hinh hién két qua la: —0,1604218219.
Vay a = -0,16042 rad.
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- Mt s6 HS khéc nhan xét, bd sung
cho ban.

Budérc 4: Két luan, nhan dinh: GV
téng quat luu ¥ lai kién thirc:

+ Biét cach si dung mdy tinh cam
tay tim mot goéc khi biét gid tri

luong giac cua no.

3. HOAT PONG LUYEN TAP

a) Muc tiéu: Hoc sinh cung c6 lai kién thirc d3 hoc.

b) Noi dung: HS van dung céc kién thirc ctia bai hoc lam bai tap 1.19; 1.21 (SGK —
tr.39), HS tra 10i cac cau hoi tric nghiém.

¢) San pham hoc tap: Cau tra 10i cua HS vé thuc hién giai cac phuong trinh lugng
giac muc co ban.

d) T6 chirc thue hién:

Buéc 1: Chuyén giao nhiém vu:

- GV t6 chuc tro choi trac nghiém nhanh trén Quizizz dé cing cd toan bai.

- GV cung cdp ma QR hoidc duong Links cho HS tra 1oi nhanh mot s6 cau hoi tric

nghiém tong két bai hoc.

Ciu 1. Tim s6 nghiém thudc doan [27; 41] ctia phuong trinh Czi:jfl =0.
A.6
B.5
C.4
D.3

Ciu 2. S6 nghiém cia phuong trinh lugng giac: 2sinx — 1 = 0 thoa diéu kién
—-T<x<Tm

A. 4

B.3

C.2
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D.1

Cau 3. Phuong trinh m. sinx + 3 cos x = 5 c6 nghiém khi va chi khi
A.lm| <4

B.|m| > 4

Cm<—4

Dm=4

Cau 4. Phuong trinh: cos x — m = 0 v6 nghiém khi

m<-—1
A.

m>1
Bm>1

C.-1<m<1
Dm<-1
Cau 5. Goi M, m lan luot 1a nghiém am l6n nhét va nghiém duong nho nhét cua

phuong trinh 2sin® x + 3cosx —3 = 0. Gidtricia M + m la:

- GV t6 chirc cho HS hoat dong thuc hién nhom doéi lam bai Bai 1.20; 1.21. HS thuc
hién c4 nhan hoan thanh Bai 1.20; 1.21 (SGK — tr.39).

Buéce 2: Thye hién nhiém vu:

- HS quan sat va chu y 1éng nghe, thdo ludn nhom, hoan thanh céc bai tap GV yéu
cau.

- GV quan sat va hd tro.

Buée 3: Bao cao, thio luan:

- Cau héi trac nghiém: HS tra 10i nhanh, giai thich, cac HS chu ¥ lang nghe sira 15i
sai.

- M6i bai tap GV mai HS trinh bay. Cac HS khac chii y chita bai, theo ddi nhan xét

bai trén bang.
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DPap an cau hoi trac nghiém:

1 2 3 4 5
A C B A B
Bai 1.19
X =§+k2n
a)sinx=£(:>sinx=sinz(=) (ke 2)
2 3 T
X = n—§+k2n
X =§+k27t
= (k € 2).
X =2?n+k2n
V2 3m
b)2cosx = —/2 & cosx = — < € COSX = COS—

S x = i%n+k2n,(k € 7).
X X
¢)V3tan (§+ 150) =1 & tan (E+ 150) = tan 30°

& x =30°+k360°%k € Z.

d)cot(2x—1)=C0t%<=>2x—1=§+kn,kEZ
<:>x=£+1+kz,keZ.

10 ' 2 2
Bai 1.20

a) sin 2x + cos 4x = 0 & cos 4x = sin(—2x) < cos4x = cos <§ — (—Zx))

A
x=—+km
- 4
< cos4x = cos (—+2x) S (k € 7).
2 s A
x=——+k-
12 3
b)cos 3x = —cos7x © cos3x = cos(m + 7x)
x=—%+k£
= (ke Z)
x=——+k=
10 5

Buéc 4: Két luan, nhan dinh:
- GV chira bai, chét dap an, tuyén duong cac hoat dong t6t, nhanh va chinh xac.
[2.1.NC1a: HS thuc hién cac twong tac duoc xac dinh 16 rang véi cong nghé s6 (lam

bai tap online) trong 16p hoc.
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5.2.NC1b: Str dung may tinh cam tay trong tinh todn.]

4. HOAT PONG VAN DUNG

a) Muc tiéu:

- Hoc sinh thyc hién 1am bai tap van dung dé ndm virng kién thuc.

b) Noi dung: HS st dung SGK va van dung kién thire da hoc dé 1am bai 1.22; 1.23
(SGK —tr.39).

¢) San phlem: Két qua thuc hién céc bai tap. HS van dung duogc cong thuc lugng
gidc vao cac bai toan thyc té.

d) To6 chirc thye hién:

Buéc 1: Chuyén giao nhiém vu

- GV yéu cau HS hoat dong hoan thanh bai tap 1.22, 1.23 (SGK - tr.39).

Buéce 2: Thye hién nhiém vu

- HS suy nghi, trao ddi, thao luan thuc hién nhiém vu.

- GV diéu hanh, quan sat, hd tro.

Budc 3: Bao cao, thao luian

- Bai tap: dai dién HS trinh bay két qua, cac HS khac theo doi, dua 'y kién.

Goi v dap an:

Bai 1.21.

Phuong trinh quy dao ctuia qua dan phéo 1a :

9 x?+xtana &y = 98 x?+ xtana
2.500% cos? a

y = —m—m
2vE cos? a

visin2a _ 500%sin2a
9,8

a) Tam xa cuaqua dan la x =

b) pé qua dan danh trang muc ti€u & vi tri cach vi tri dat khau phao 22 000 m thi

Y 2 i

tam xa cua qua dan phai théa man x = ZSN2E _ 22 000, tic la :

5002sin2a _ . _ 2200098 . __ 539 a ~ 29°47'36"
o2 =22000 & sin2a = L2 o sin2a =22 © [a S o1ae

Bai 1.22.
Vit di qua vi tri can bang khi va chi khi
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x=2€05(5t—g)=0<=)5t—%=§+kn<=)t=21—75t+k?n (keZ)

Vi xét trong khoang thoi gian tir 0 dén 6 gidy nén :
0<t<6o0<T+ki<6e —-<k<>—-2=755

Vi k 1a sb nguyén nén k € {0; 1; 2; 3;4; 5; 6; 7}. Vay trong khoang thoi gian tir 0
dén 6 gidy, vat di qua vi tri cAn bang 8 lan.

Buéc 4: Két luan, nhin dinh

- GV nhén xét, danh gia, dua ra dap an dung, cha y cac 16i sai ctia hoc sinh hay mac
phai.

[5.2.NCI1b: Str dung may tinh cim tay trong tinh toén.]

* HUONG DAN VE NHA
e Ghi nh¢ kién thuc trong bai.
e Hoan thanh céc bai tdp trong SBT

e Chuin bi bai mai: "Bai tip cudi chwong I".
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Trwong: THPT DS Piing Tuyén
Giao vién: Huynh Van Toan

To: Toan — Tin
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BAI TAP CUOI CHUONG I
(1 tiét — Tiét 10)
I. MUC TIEU
1. Kién thire
Hoc xong bai nay, HS dat cac yéu cau sau:

- On tap, ciing cb va hé thong lai toan bo kién thirc trong chwong 1.

- HS nam lai dugc toan bd kién thure, ap dung kién thuc dé gidi cac bai tap SGK
va cua GV.

2. Nang luc
Nang lyc chung:

- Nang lyc ty chu va tu hoc trong tim to1 kham pha

- Ning luc giao tiép va hop tac trong trinh bay, thao luan va lam viéc nhom

- Ning luc giai quyét van dé va sang tao trong thuc hanh, van dung.

Nang luc riéng:

- Tu duy va 1ap luin toan hoc: Cac HS sé& dugc khuyén khich sir dung tu duy
logic va lap luan toan hoc dé phéan tich va suy ludn céc van dé lién quan dén
ham s luong giac va phuong trinh lugng giac: duoc yéu cau dua ra cac luan
diém, ching minh va 1ap luan logic dua trén cac quy tic va dinh 1y trong linh
vuc nay.

- Giao tiép toan hoc: HS s& hoc cach dién dat ¥ tuong, giai thich cac phuong
phap giai quyét van dé va trinh bay cac két qua toan hoc mot cach 1 rang va
logic.

- M0 hinh héa toan hoc: HS sé& hoc cach biéu dién céc tinh hudng thyc té bang
cac phuong trinh luong gidc va ap dung cac phuong phép giai quyét dé tim ra
giai phap.

- Giai quyét van dé toan hoc: Cac HS s& dugc dit vao cac tinh hudng va bai tap
thuc té lién quan dén ham sb lugng giac va phuong trinh lwong giac: s& phai
su dung kién thuc da hoc dé phan tich van dé, xac dinh thong tin can thiét va
ap dung cac phuong phap giai quyét dé tim ra dép an chinh xéc.

Nang lyc so:
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1.1.NCl1b: Ap dung dugc k¥ thuat tim kiém dé léy duoc dir li¢u, thong tin va
ndi dung trong méi trudng sd.

1.3.NC1b: Trién khai duoc viéc to chue va sép xép dwr li€u, thong tin va ndi
dung trong mdi trudng cé ciu tric.

2.1.NCla: St dung dugc nhiéu cong nghé sé dé twong tac.

5.2NCl1b: Ap dung dugc cac cong cu sb khic nhau va cac giai phap cong
nghé c6 thé co dé giai quyét van dé.

6.2.NCla: Lua chon va str dung duoc cac cong cu Al phu hop dé nang cao

hiu suat va giai quyét cac van dé phc tap.

3. Phim chit

Co y thuc hoc tap, y thuc tim toi, kham pha va sang tao, c6 y thic lam vi¢e
nhém, ton trong ¥ kién cac thanh vién khi hop tac.
Cham chi tich cuc xay dung bai, ¢ trach nhiém, chi dong chiém linh kién
thtrc theo su huéng dan cua GV.
II. THIET BI DAY HQC VA HQC LIEU

GV: KHBD, SGK, SBT Toan 11, bai trinh chiéu (Slide), phong thuc hanh
may tinh két n6i Internet, may chiéu, video Al tao bang cong cu Al dugc ding
dé khoi dong bai hoc, bd cau hoi trac nghiém trén phﬁn mém Quizizz.
HS: SGK, SBT Toan 11 — Két nbi tri thirc, vé ghi.

III. TIEN TRINH DAY HQC

1. HOAT PONG KHOI PONG

a) Muc tiéu:

- Tao htmg thu, thu hit HS tim hiéu ndi dung bai hoc.

b) Noi dung: HS thyc hi¢n lam va trd 161 nhanh phﬁn bai tap tric nghi¢m theo su

huéng dan cua GV.

¢) San pham: HS tra 101 duoc dép an va giai thich duoc tai sao chon dap an do.

d) T6 chirc thue hién:

Budéc 1: Chuyén giao nhiém vu:

- GV yéu cau xem video Al duoc thiét ké dé phuc vu bai day va tra 1o cau hoi xuét

hién trong video do.
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Budc 2: Thue hién nhiém vu:

- HS xem video va suy nghi cau tra 101.

Budc 3: Bao cao, thao lugn:

- GV goi mét s6 HS tra 101, HS khac nhan xét, bd sung.

Buéc 4: Két luan, nhan dinh:

- GV nhan xét, danh gia va két luan.

[6.2.NC1a: HS sir dung cong cu Al hoic san pham sé do GV cung cip dé tiép nhan
thong tin, trd 101 cau hoi don gian.

2.1.NCla: HS thuc hi¢n cac tuong tac co ban vdi hoc liéu sb (xem video, tra 101 cau
hoi trén moi truong so).

1.1.NCla: HS tiép can, khai thac duoc thong tin tir ngudn hoc liéu sé dudi sy hudng
dan cua GV.]

- GV danh gia két qua ctia HS, trén co s& d6 dan dat HS vao bai hoc méi: GV ghi
nhan cau tra 101 caa HS, trén co so d6 dan dat HS vao tim hiéu bai hoc: “Dé giup céac
em téng két lai cac kién thirc mot cach ¢d dong nhét va van dung duoc kién thirc mot
cach linh hoat trong cac bai toan ching ta cung di tim hiéu ndi dung cta bai hoc
ngay hom nay”.

Bai méi: Bai tap cudi chwong L.

2. HINH THANH KIEN THUC MOI

Hoat dong: On tap lai kién thirc di hoc trong chwong I

a) Muc tiéu:

- HS hé théng hoéa lai duoc kién thirc va nim chic chin dugce kién thire thong qua
nhiing cau héi dé nhac lai kién thic ciia GV.

- Giai quyét dugc cac bai tap van dung xung quanh chuong 1.

b) Noi dung:

- HS hé théng hoéa kién thirc trong chuong I theo yéu cau, dan dit ctia GV.

¢) San phﬁm: HS hinh thanh dugc kién thic bai hoc, cau tra 1o cia HS cho céc ciu
hoi, HS ghi nhé va van dung kién thirc trong chuong I dé thyc hanh lam cac bai tap
GSK va cua GV.

d) T6 chirc thue hién:
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HOAT PONG CUA GV VA HS SAN PHAM DU KIEN NLS
Buéc 1: Chuyén giao nhiém vu: | Ciing co kién thirc - 1.3.NCl1b:
- GV chia 16p thanh 4 nhém, HS | - So dd dugc dé trong phan ghi cht bén dudi. | Trién  khai

hoat dong nhom, st dung phﬁn
mém (MindMeister, Draw.10,
Canva, ...) vé& so do tong hop lai
toan b 1y thuyét chuong 1.

Nhiém vu ctia mdi nhoém nhu sau:
* Nhom 1:

+ He thé'ng kién thirc vé Gid tri
lwong gidc cua mot goc lwong giac.
* Nhom 2:

+ H¢ thong héa kién thirc vé Cong
thiee lwong giac.

* Nhom 3:

+ H¢ thong héa kién thire vé Ham
s6 lrong gidc.

* Nhém 4:

+ Hé théng héa kién thirc vé
Phuwong trinh luong gidc.

- Cac nhom sau khi hoan thanh,
mdi nhém cir 2 dai dién 1én bang
trinh bay.

Céc nhom khéc cho y kién nhéan xét
bai cua nhom ban.

- GV tao céc cau héi trac nghiém
trong SGK trén Quizizz dé HS 6n
tap lai kién thc di hoc trong

chuong 1.

- Pap 4n phan tric nghiém:

1.23.

A. Ta biéu dién cic goc luong gidc a =
—5?”;[)’ = %;y = 25{;6 = 17Tﬂ‘tréncfmgm(f)t
dudng tron luong giac, nhan thdy hai goc B
va y ¢6 diém biéu dién trang nhau.

1.24.

B. Vi m —a va a 1a hai géc bu nhau nén
sin(m — a) =sina; cos(m — a) =

—cos a. Do d6 dap an A dung va dap an B
sal.

Taco6 gocm + a va a 1a hai goc hon kém nhau
1t nén sin(mr + a) = —sina,cos(m + a) =
—cos a. Do d6 dap an C va D déu dung.
1.25.

A. Ta c6 cac cong thue cOng:

cos(a — b) = cosacosb + sinasinb
sin(a — b) = sinacosb — cosasinb
cos(a + b) = cosacosb — sinasinb
sin(a + b) = sinacosb + cosasinb
1.26.

C.Taco:M = cos(a + b) cos(a — b) —
sin(a + b) sin(a — b)

= cos[(a + b) + (a — b)]

(ap dung cong thirc cong)

=cos2a =2cos’a — 1

duge viée to
chtrc va sap
xép dir liéu,
thong tin va
ndi  dung
trong moil
truong  ¢o

cAu tric (so

dd).
- 5.2.NCl1b:
Su dung

phan mém
tryc  tuyén

dé vé so do

tu duy.

- 2.1.NCla:
HS thuc
hién cac
tuong  tac
duoc  xac

dinh 10 rang
vol  cong
nghé sO
(lam bai tap

online, V¢
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+ GV lan luot goi cac HS tra 1oi
dap an tir cau 1.23 dén 1.30.

Budc 2: Thyue hién nhiém vu:

- HS theo ddi SGK, chui y nghe, tiép
nhén kién thire, hoan thanh céc yéu
cau, thao luan nhom do6i, nhom 4
theo yéu cu, tra 16i cAu hoi.

- GV quan sat hd tro, huéng dan.
Budée 3: Bao cao, thiao luan:

- HS gio tay phat biéu, 1én bang
trinh bay

- M6t sb HS khac nhén xét, bd sung
cho ban.

Buwéc 4: Két luan, nhin dinh: GV
tong quat luu ¥ lai kién thirc trong

tam trong chuong 1.

=1 — 2sin%a

(ap dung cong thirc nhan do1)

1.27.

C.Ham s6 y = cos x:
-CotapxécdinhlaRvatapgiatrila [— 1; 1];
- La ham s6 chén va tun hoan véi chu ki 2.
1.28.

C. Ham sd y = cot x tuan hoan véi chu ki 7.
1.29.

A. Hoanh d6 giao diém cua hai do thi ham s6
y=sinx va y=cosx la nghiém cua
phuong trinh sinx =cosx © tanx =1

(dotanx = :mx)

osx’

S x = % + kn, ke Z
Ta co: —2n£%+kn£%®—%£kn£
%’ = —225<k <225
Mak €Znénk e {—2; —1; 0; 1; 2}.
Vay db thi cia cic ham s6 y = sinx vay =
cos x cit nhau tai 5 diém c6 hoanh d6 thudc
doan [—27‘[; S—n].

2

1.30.

CosS

B. Biéu thirc — c6 nghta khi sinx — 1 #

sinx
0(:>sinx¢1<:>x¢§+k2n,keZ.
Vay tap xac dinh cia ham s6 dicholaD =

R\ {5+ k2n|k € Z}.

so dd) trong

16p hoc

Ghi chu:
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* Nhom 1:

GIA TRI
LUGQNG GIAC
CUAMOT
GOC LUQNG
GIAC
Y Y Y Y
Gid i lzong .. Céc gidtri
glac cua cac Céc cong luon; iac Puime tron
goc o lidn thirc lvong " _,g’ 2 ., €
quan dac gide co ban cua goc hyomg gide
bidt lvong gide

* Nhom 2:

Cong thite cong

4 Y v Y
. 54 do lrong Ponvido Quan hé
Goc luong [P, T o an s
. giac va He do daiva gitta 46 va
glac thire Chasles cung tron radian

CONG THUC
LUQNG GIAC

* Nhom 3:

Y

Coéng thire nhan doi
Cong thire ha bac

Y

Céng thire bién ddi
tich thanh téong

Cong thitc bién ddi

A 4

tong thanh tich
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Y

Binh nghia

-~/

HAM SO —

LUQNG?

A 4

Ham 56 chan

——

.y

Ham s lé
~

Ham sé tudn hoan -
) Crmssy=sinx O
( \/

D6 thi va tinh
chat cua ham so6 —»

Y

Y

* Nhom 4:
Phwong trinh Phwong trinh Phwong trinh
tirong dwong sinXx=m €Os X =m
r
PHUONG TRINH
LUQNG GIAC CO
BAN
h \
Phwong trinh Phuong trinh St dung mdy tinh cam tay

tim mot goc khi biét gia tri

tan X = m cot X =m L
lwong gidc cua no.

3. HOAT DPONG LUYEN TAP
a) Muc tiéu: Hoc sinh cang cb lai kién thic di hoc.
b) Néi dung: HS van dung céc kién thirc ciia bai hoc 1am bai tap 1.32 dén 1.35 (SGK

—tr.41), HS tra 10i cac cau hoi trac nghiém.
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¢) San pham hoc tap: Cau tra 10i cia HS vé HS giai quyét dugc tat ca cac bai tap
lién quan

d) T6 chirc thye hién:

Buéc 1: Chuyén giao nhiém vu:

- GV 6 chuc tro choi trac nghiém nhanh trén Quizizz dé cung c¢d toan bai.

- GV cung cap ma QR hoic duong Links cho HS tra 1oi nhanh mot s6 cau hoi tric
nghiém tong két bai hoc.

Cau 1. Cho biét tan @ = % Tinh cota?

A.cota =2

B. cota =\/§

C.cota =

D.cota =

N[Rr BIR

Ciu 2. Biéu thuc A = — 2sin 70° ¢6 gia tri ding bang:

2sin10°

Al

B. -1
C. 2
D. -2

Cau 3. Cho cota = 15, gia tri cua sin 2a ¢co thé nhan gia tri nao dudi day:

11
A —
113

13
B.—
113

15
C.—
113

17

D. —
113

Cau 4. D06 thi ham s0 trén hinh vé 1a do6 thi cia ham s nao
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3n _ T 0 i1 3
S S 2 2
A.y = |tanx]|
B.y = |cos 2x|

C.y =|cosx|

D.y =|sinx|

Cau 5. Tap tit ca cac gia tri ciia tham s6 m dé phuong trinh sinx = m+ 1 ¢co
nghiém

A.me|[-1;1]

B.m € [-2;2]

C.me[-2;0]

D.m € [0; 2]

- GV 6 chic cho HS hoan thanh bai c4 nhan BT1.3; BT1.4; BT1.5 (SGK — tr.41).
Buwéc 2: Thue hién nhiém vu:

- HS quan sat va cha ¥ ling nghe, thao luan nhom, hoan thanh cac bai tap GV yéu
cau.

- GV quan sat va ho trg.

Budce 3: Bao céo, thio luin:

- Cau hoi tric nghiém: HS tra 10i nhanh, giai thich, cac HS chu ¥ ldng nghe stra 15i
sal.

- Mdi bai tdp GV moi HS trinh bay. Cac HS khac chii y chita bai, theo ddi nhan xét
bai trén bang.

DPap an cau hoi trac nghiém:

1 2 3 4 5
A A C B C
Dap an bai tap SGK:
Bai 1.31
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’n A . ~ r .
Tacod~ < a <mnénsina > 0. Mat khac sin® @ + cos?a = 1 suy ra

sina =V1 —cos2a = 1_(_i)2=ﬁ

3

74 . b3 .. m V6 1
c)sin(a —=) =sinacos-—cosasin—-=— .- —

3 3 3 3 2

4 T . . T 1
d) cos (a ——) = cosa cos—+ sinasin—= ——.

6 6 6 V3
Bai 1.32

a) Ap dung hé thuc luong giac co ban: sin? @ + cos?a = 1

va cong thure nhan doéi: sin 2a = 2 sin @ cos

Ta co:

VT = (sina + cos? @ = sin? a + cos? a + 2sinacosa = 1 + sin2a = VP

(dpcm).

b) Ap dung hé thirc luong giac co ban: sin? @ + cos? a = 1

va cong thirc nhan doi: cos 2a = cos? @ — sin® «
Ta co:

VT = cos* a — sin* a = (cos? a)? — (sin? a)?

= (cos? a + sin? a)(cos? & — sin? @) = 1.cos 2a = cos2a = VP

Bai 1.33
a) Taco: —1 < COS(ZX—%) <1,Vvx€R

T

(:)—2—1SZcos(Zx—g)—1$2—1,Vx€R

& —-3<y<1Vx€ER.

5 oi = L 2
b) Ta co: smx+cosx—\/§(ﬁsmx+ﬁcosx)
T T [
:}\/Z.(coszsmx+smzcosx)—\/f(x+z)

Khi d6 ta c6 ham s6 y = v/2 sin (x + %)
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Laico: —1 < sin(x+%) <1,Vx€R

& —\2<y<V2,vxeRr

Bai 1.34
T\ _ V2 T\ _ 3n
a)cos(3x—z) ——7<:>cos(3x—z)—cos "
3x—%=%n+k27r x=§+k2?n
= (ke2)e (k € 2).
3x 2= 4 kon x=-24kZ
4 4 6 3

b)2sin?x—1+cos3x=0< —(1—2sin?x) + cos3x =0
& —cos2x +cos3x =0 & cos3x = cos2x

3x = 2x + k2m x = k2m
= (ke2) = 27T(k € 7).

3x = —2x + k2w X=k?

c)tan(2x+g) =tan(x—%) = 2x+§=x—%+kn,k €Z
<=>x=—131—0”+kn,kez

Budéc 4: Két luan, nhéan dinh:

- GV chira bai, chét dap an, tuyén duong cac hoat dong t6t, nhanh va chinh x4ac.
[2.1.NCla: HS thuc hién cac twong tac duge xac dinh 1 rang v6i cong nghé s6 (lam
bai tap online) trong 16p hoc.

5.2.NC1b: Sir dung may tinh cim tay trong tinh toan.]

4. HOAT DONG VAN DUNG

a) Muc tiéu:

- Hoc sinh thyc hién 1am bai tap van dung dé nam viing kién thirc.

b) Noi dung: HS sir dung SGK va véan dung kién thirc d3 hoc dé 1am bai 1.35, 1.36
(SGK — tr.41).

¢) San pham: HS hoan thanh cac bai tap duoc giao.

d) T6 chirc thue hién:

Budéc 1: Chuyén giao nhiém vu

-GV yéu cau HS hoat dong hoan thanh 1.35, 1.36 (SGK — tr.41).
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Budc 2: Thue hién nhiém vu

- HS suy nghi, trao ddi, thao luén thuc hién nhiém vu.

- GV diéu hanh, quan sat, ho tro.

Budc 3: Bao cao, thao luan

- Bai tap: dai dién HS trinh bay két qua, cac HS khac theo déi, dua y kién.
Goiy dap an:

Bai 1.35.

C o s X s 2T 1
a) Chukiciahamsop(t)1aT = Teon 80

b) Thoi gian giita hai 1an tim dap 1a: T = % (phut).

S6 nhip tim mdi phut 1a: 1 : 8—10 = 80 nhip.

¢) Tacd: —1 < sin(160w) < 1véimoit € R.

& —25 < 25sin(160nwt) < 25 voimoit € R.

< 115+ (—25) < 115+ 25sin(160mt) < 25+ 115,v6imoi t € R.

& 90 < p(t) <140 v6imoi t € R.

Do d6, chi s6 huyét ap ciia nguoi nay 1a 140/90 va chi s6 huyét ap ctia ngudi nay
cao hon murc binh thuong.

Bai 1.36.

A \ - ;o . sini n
Theo dau bai ta c6: i = 50°,n; = 1,n, = 1,33. Thay vao = n—zta duoc:
1
sin 509 1,33, ,. .
— = — (voisinr # 0).
sinr 1

& sinr = 0,57597 (TMKD).
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r ~ 35210’ + k360°

& sinr = sin(35°10') < (k€ Z).

r =~ 180° — 35°10" + k360°

r ~ 35°10" + k360°
S (k € 2).
r ~ 144°50' + k360°

Ma 0° <r <90°nénr = 35°10".
Vay goc khtc xar = 35°10".

Buéc 4: Két luan, nhin dinh

- GV nhan xét, danh gia, dua ra dap an dung, cha y cac 15i sai ctia hoc sinh hay mic

phai.

* HUONG DAN VE NHA
e Ghi nh6 kién thtc trong bai.
e Hoan thanh céc bai tap trong SBT

e Chuan bi bai moi: "Day so".
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  ( 𝜶  


  − 𝜶 )


  c o s   ( − 𝛼 )   = c o s   𝛼  


  s i n   ( − 𝛼 )   = − s i n   𝛼  


  t a n   ( − 𝛼 )   = − t a n   𝛼  


  c o t    ( − 𝛼 ) = − c o t   𝛼    


  𝜶


  𝝅 − 𝜶


  s i n   ( 𝜋 − 𝛼 ) = s i n   𝛼  


  c o s    ( 𝜋 − 𝛼 )   = − c o s   𝛼  


  t a n   ( 𝜋 − 𝛼 )   = − t a n   𝛼    


  c o t   ( 𝜋 − 𝛼 )   = − c o t   𝛼  


  𝜶


    𝝅  𝟐 − 𝜶


  s i n    (   𝜋 2 − 𝛼 )   = c o s   𝛼  


  c o s    (   𝜋 2 − 𝛼 ) = s i n   𝛼    


  t a n    (   𝜋 2 − 𝛼 ) = c o t   𝛼    


  c o t    (   𝜋 2 − 𝛼 ) = t a n   𝛼  


  𝝅


  𝜶


  𝝅 + 𝜶


  s i n   ( 𝜋 + 𝛼 ) = − s i n   𝛼  


  c o s   ( 𝜋 + 𝛼 ) = − c o s   𝛼  


  t a n   ( 𝜋 + 𝛼 ) = t a n   𝛼  


  c o t   ( 𝜋 + 𝛼 ) = c o t   𝛼  


  𝛼


  0 ≤ 𝛼 ≤   𝜋 2


  s i n   ( −  675  o )   = s i n   (  45  o   −   2 . 360  o )


  = s i n  45  o =    2 2


  t a n    (   15 𝜋 4 )   = t a n    ( −   𝜋 4 + 4 𝜋 )    


  = − t a n     𝜋 4   = − 1


  80 + 7 s i n     6 𝜋 12   = 87


  t   =   10 , 5


  80 + 7 s i n     10 , 5 𝜋 12   ≈ 82 , 68


  82 , 68


  t = 12


  B ( 12 )  


  80 + 7 s i n     12 𝜋 12 = 80  


  t   =   20


  B ( 20 )   =


  80 + 7 s i n     20 𝜋 12   =   160 − 7  3 2


    160 − 7  3 2


  s i n   290 ° ;


  c o s   290 °


  t a n   290 ° ;


  c o t   290 ° .


  s i n  (   13 𝜋 6 )  


  −  1 2


   1 2


  −    3 2


     3 2


  100 °


  80 ° ;


  − 95 °


  − 300 °


   1   3


  −  300  o


    𝜋 6


   45  o


  −   𝜋 6


  t a n   𝛼   = m


    a .   s i n   𝛼   + b .   c o s   𝛼    c .   s i n   𝛼   + d .   c o s   𝛼  


    a + b  c + d . m


    a + b m  c + d m


    a m + b  c m + d


    a + b   ( a + d ) m


   15  o = 15 .   𝜋 180 =   𝜋 12


   0  o = 0 .   𝜋 180 = 0


   900  o = 900 .   𝜋 180 = 5 𝜋


    3 𝜋 8 =   3 𝜋 8 .    (  180  𝜋 )  o =   67 , 5  o


  −   7 𝜋 12 = −   7 𝜋 12 .    (  180  𝜋 )  o = −  105  o


  −   11 𝜋 8 = −   11 𝜋 8 .    (  180  𝜋 )  o = −   247 , 5  o


   15  o


    67 , 5  o


   0  o


   900  o


  −  105  o


  −   247 , 5  o


    𝜋 12


    3 𝜋 8


  5 𝜋


  −   7 𝜋 12


  −   11 𝜋 8


    𝜋 12


  R   =   20   c m


    l 1 = 20 .   𝜋 12 =   5 𝜋 3   ( c m )


  1 , 5


  R = 20


    l 2 = 20 . 1 , 5 = 30   ( c m )


   35  o = 35 .   𝜋 180 =   7 𝜋 36


  R = 20


    l 3 = 20 .   7 𝜋 36 =   35 𝜋 9


   315  o = 315 .   𝜋 180 =   7 𝜋 4


  R = 20


    l 4 = 20 .   7 𝜋 4 = 35 𝜋


    2 𝜋 3


  −   11 𝜋 4 = −  (   3 𝜋 4 + 2 𝜋 )


  −   11 𝜋 4


  150 °


  − 225 °


  0 < α <  π 2


   sin ⁡ α > 0


     sin 2 ⁡ α +    cos 2 ⁡ α = 1


   sin ⁡ α =  1 −    cos 2 ⁡ α =  1 −    (  1 5 ) 2 =   2  6 5


   tan ⁡ α =    sin ⁡ α   cos ⁡ α =     2  6 5   1 5 = 2  6


   cot ⁡  α =  1   tan ⁡ α =  1  2  6 =    6 12


   π 2 < α < π


   cos ⁡ α < 0


     sin 2 ⁡ α +    cos 2 ⁡ α = 1


   cos ⁡ α =  1 −    sin 2 ⁡ α = −  1 −    (  2 3 ) 2 = −    5 3


   tan ⁡ α =    sin ⁡ α   cos ⁡ α =    2 3  −    5 3 = −   2  5 5


   cot ⁡ α =  1   tan ⁡ α = −    5 2


   cot ⁡ α =  1   tan ⁡ α =  1   5 =    5 5


  π < α <   3 π 2


   cos ⁡ α < 0


  1 +    tan 2 ⁡  α =  1     cos 2 ⁡ α


   cos ⁡ α = −   1  1 +    tan 2 ⁡ α = −   1  1 +    (  5 ) 2 = −    6 6


   tan ⁡  α =    sin ⁡ α   cos ⁡ α →  sin ⁡ α =  tan ⁡ α .  cos ⁡ α =  5 .  ( −    6 6 ) = −    30 6


   tan ⁡ α =  1   cot ⁡ α =  1  −  1   2 = −  2


    3 π 2 < α < 2 π


   cos ⁡  α > 0 .


  1 +    tan 2 ⁡ α =  1     cos 2 ⁡ α


   cos ⁡ α =   1  1 +    tan 2 ⁡ α =   1  1 +    ( −  2 ) 2 =    3 3


   tan ⁡ α =    sin ⁡ α   cos ⁡ α →  sin ⁡ α =  tan ⁡ α .  cos ⁡ α = −  2 .  (    3 3 ) = −    6 3


     sin 2 ⁡  𝛼 +    cos 2 ⁡  𝛼 = 1


     sin 2 ⁡  𝛼 = 1   −    cos 2 ⁡  𝛼


  V T =    cos 4 ⁡  𝛼 −    sin 4 ⁡  𝛼 =      (    cos 2 ⁡  𝛼 ) 2 −    (    sin 2 ⁡  𝛼 ) 2


  =   (    cos 2 ⁡  𝛼 +    sin 2 ⁡  𝛼 ) (    cos 2 ⁡  𝛼   −    sin 2 ⁡  𝛼 )


 


  


 


  


 


  


 


  V T =      cos 2 ⁡  𝛼 +    tan 2 ⁡  𝛼 − 1     sin 2 ⁡  𝛼 =      cos 2 ⁡  𝛼     sin 2 ⁡  𝛼 +      tan 2 ⁡  𝛼     sin 2 ⁡  𝛼 −  1     sin 2 ⁡  𝛼


  =    cot 2 ⁡  𝛼 +        sin 2 ⁡  𝛼     cos 2 ⁡  𝛼     sin 2 ⁡  𝛼 −  ( 1 +    cot 2 ⁡  𝛼 ) =    cot 2 ⁡  𝛼 +  1     cos 2 ⁡  𝛼 − 1 −    cot 2 ⁡  𝛼


  =  1     cos 2 ⁡  𝛼 − 1 = ( 1 +    tan 2 ⁡  𝛼 ) − 1 =    tan 2 ⁡  𝛼 = V P


   11 5


   11 5 . 360 =  792  o


  2 𝜋  


   11 5 . 2 𝜋 =   22 𝜋 5


  1   p h ú t   =   60   g i â y


    60 . 11 5 = 132


  C = 680 𝜋


  680 𝜋 . 132 = 89   760 𝜋


  ( m m ) = 89 , 76 𝜋   ( m ) .


    f 1 ( t )   =   5 s i n   t


    f 2 ( t ) = 5 c o s   t


  f ( t ) =   f 1 ( t ) +   f 2 ( t )


    f ( t ) = k s i n   ( t   𝜑 )


  k


    𝜑   ( −   𝜋   ≤   𝜑   ≤   𝜋 )


  ⇒


  a − b ; c o s     𝜋 4   ; c o s     𝜋 6  


  a − b =   𝜋 4 −   𝜋 6 =   𝜋 12


  c o s   ( a − b )   = c o s     𝜋 12   =    6 +  2 4


  c o s   a   . c o s   b   = s i n   a . s i n   b  


  = c o s     𝜋 4 . c o s     𝜋 6   + s i n     𝜋 4   . s i n     𝜋 6  


  =    2 2 .    3 2 +    2 2 .  1 2


  =    6 4 +    2 4 =    6 +  2 4


  c o s ( a − b ) = c o s   a   c o s   b + s i n   a   s i n   b


  c o s ( a   +   b )   =   c o s [ a   −   ( −   b ) ]  


  


 


  c o s ( −   b )   =   c o s   b ,   s i n ( −   b )   =   −   s i n   b


  c o s ( a   +   b ) =   c o s   a   c o s   b   +   s i n   a   .   ( −   s i n   b )  


 


  


  s i n    ( a − b )   = c o s    [   𝜋 2 −  ( a − b ) ]  


  = c o s    [  (   𝜋 2 − a ) + b ]  


  = c o s    (   𝜋 2 − a ) . c o s   b − s i n    (   𝜋 2 − a ) . s i n   b


  = s i n   a   . c o s   b − c o s   a . s i n   b  


   cos ⁡   (   𝜋 2 − a ) =  sin ⁡  a ;


  s i n    (   𝜋 2 − a )   = c o s   a  


  c o s    ( a − b )   = c o s   a   c o s   b   + s i n   a   s i n   b


  c o s    ( a + b ) = c o s   a   c o s   b − s i n   a   s i n   b


  s i n   ( a − b ) = s i n   a   c o s   b − c o s   a   s i n   b  


  s i n   ( a + b ) = s i n   a   c o s   b + c o s   a   s i n   b  


  t a n   ( a − b )   =     t a n   a   −   t a n   b    1 +   t a n   a     t a n   b  


  t a n   ( a + b )   =     t a n   a   +   t a n   b    1 −   t a n   a     t a n   b  


  V P =  2 s i n    ( x −   𝜋 4 )  


  =  2  ( s i n   x   c o s     𝜋 4   − c o s   x   s i n     𝜋 4   )


  =  2 s i n   x   .    2 2 −  2 c o s   x   .    2 2


  = s i n   x − c o s   x = V T


  V T = t a n    (   𝜋 4 − x )   =     t a n     𝜋 4   −   t a n   x    1 +   t a n     𝜋 4     t a n   x   = V P


  t a n     𝜋 4   = 1


  f  ( t ) =   f 1  ( t ) +   f 2 ( t )


  = 5 s i n   t   + 5 c o s   t   = 5 ( s i n   t   + c o s   t   )


  s i n   t   + c o s   t   =  2 ( s i n    ( 1 +   𝜋 4 )  


  f  ( t ) = 5  2 s i n    ( t +   𝜋 4 )  


  f ( t ) = k s i n   ( t + 𝜑 ) ,


  k = 5  2


  𝜑 =   𝜋 4


  s i n   2 a   =   s i n ( a   +   a )  


  


 


  b = a


     cos 2 ⁡  a  


     sin 2 ⁡  a


  


 


  


 


   cos ⁡  2 a =  cos ⁡   ( a + a )


  =   c o s   a   c o s   a   −   s i n   a   s i n  


 


  


     sin 2 ⁡  𝛼 +    cos 2 ⁡  𝛼 = 1


     sin 2 ⁡  𝛼 = 1   −    cos 2 ⁡  𝛼 v à


     cos 2 ⁡  𝛼 =   1   −   s i n 2   a .


 


  c o s   2 a


  =    cos 2 ⁡  𝛼 −    sin 2 ⁡  𝛼


  = 2    cos 2 ⁡  𝛼 −   1 = 1   − 2    sin 2 ⁡  𝛼


  t a n   2 a = t a n   ( a + a )


     tan ⁡  a +  tan ⁡  a  1 −  tan ⁡  a  tan ⁡  a =   2  tan ⁡  a  1 −    tan 2 ⁡  a


  s i n   2 a   = 2 s i n   a   c o s   a  


  c o s   2 a   =    cos 2 ⁡  a −    sin 2 ⁡  a  


  = 2    cos 2 ⁡  a − 1 = 1 − 2    sin 2 ⁡  a  


  t a n   2 a   =   2   t a n   a    1 −    tan 2 ⁡  a  


     cos 2 ⁡ a =   1 +  cos ⁡  2 a 2


     sin 2 ⁡ a =   1 −  cos ⁡  2 a 2


     2 2 =  cos ⁡   π 4 =  cos ⁡   ( 2 .  π 8 )


  = 2    cos 2 ⁡   π 8 − 1


  2    cos 2 ⁡   π 8 = 1 +    2 2


     cos 2 ⁡   π 8 =   2 +  2 4


   cos ⁡   π 8 > 0


   cos ⁡   π 8 =    2 +  2 2


  c o s     𝜋 8   > 0


  c o s     𝜋 8   =    2 +  2 2


  c o s   ( a + b )    


  c o s   ( a − b )


  c o s   a   c o s   b  


  s i n   a   s i n   b  


  s i n   ( a + b ) ; s i n   ( a − b )  


  c o s  ( a   +   b ) = c o s   a   c o s   b   −   s i n   a   s i n   b


  c o s ( a − b ) = c o s   a   c o s   b + s i n   a   s i n   b  


  c o s ( a + b ) + c o s ( a   − b ) = 2   c o s   a   c o s   b


  c o s   a   c o s   b =  1 2 [ c o s ( a + b ) + c o s ( a   −   b ) ] .


  c o s ( a − b ) − c o s ( a + b ) = 2   s i n   a   s i n   b


  s i n   a   s i n   b =  1 2 [ c o s ( a   − b )   − c o s ( a + b ) ] .


  s i n ( a + b ) = s i n   a   c o s   b + c o s   a   s i n   b     ( 3 ) ;


 


  


 


  s i n ( a + b ) + s i n ( a   −   b ) = 2 s i n   a   c o s   b


  s i n   a   c o s   b =  1 2 [ s i n ( a + b ) + s i n ( a   −   b ) ] .


  c o s   a   c o s   b =  1 2 [ c o s ( a + b ) + c o s ( a   −   b ) ] .


 


  


 


  


 


  A = cos    75 o   cos    15 o  


  =  1 2 [ cos    (  75 o −  15 o ) + cos   (  75 o +  15 o )


  =  1 2  ( cos    60 o + cos    90 o   )


  =  1 2 .  (  1 2 + 0 ) =  1 4


  B = sin     5 π 12   cos     7 π 12  


  =  1 2 [ sin  (   5 π 12 −   7 π 12 ) + sin    (   5 π 12 +   7 π 12 )  


  =  1 2  ( sin  ( −  π 6 ) + sin   π   )


  =  1 2  ( − sin    π 6 + sin   π   )


  =  1 2  ( −  1 2 + 0 ) = −  1 4


  c o s   a   c o s   b   ; s i n   a   s i n   b  


  s i n   a   c o s   b  


  u = a   − b ;   v = a + b


  c o s   a   c o s   b =  1 2 [ c o s ( a + b ) + c o s ( a   −   b ) ]


  s i n   a   s i n   b =  1 2 [ c o s ( a − b )   −   c o s ( a   +   b ) ]


  s i n   a   c o s   b =  1 2 [ s i n ( a + b ) + s i n ( a   −   b ) ]


  u = a   −   b ;   v = a + b


  u + v =  ( a − b ) +  ( a + b ) = 2 a


  u − v =  ( a − b ) −  ( a + b ) = − 2 b


  a =   u + v 2 ; b = −   u − v 2


  c o s   x   + c o s   2 x   + c o s   3 x   + c o s   4 x  


  s i n   a   + s i n   b   + s i n   ( a + b )  


  c o s      ( u + v ) 2   c o s    ( −   u − v 2 )   =  1 2  ( c o s   u   + c o s   v   )


  c o s   u + c o s   v = 2 c o s     u + v 2 c o s     u − v 2        


  c o s    ( −   u − v 2 ) = c o s     u − v 2


  s i n     u + v 2   s i n   ( −   u − v 2 )   =  1 2 ( c o s   u − c o s   v )


  c o s   u − c o s   v = − 2 s i n     u + v 2 s i n     u − v 2


  s i n     − u − v 2 = − s i n     u − v 2    


  s i n     u + v 2 c o s    (   − u − v 2 ) =  1 2 ( s i n   u + s i n   v )          


  s i n   u + s i n   v = 2 s i n     u + v 2 c o s     u − v 2


  c o s   u + c o s   v = 2 c o s     u + v 2 c o s     u − v 2


  c o s   u   − c o s   v = − 2 s i n     u + v 2 s i n     u − v 2


  s i n   u + s i n   v = 2 s i n     u + v 2 c o s     u − v 2


  s i n   u − s i n   v = 2 c o s     u + v 2 s i n     u − v 2        


  cos   x + cos   2 x + cos   3 x + cos   4 x  


  =  ( cos   4 x   + cos   x   ) +  ( cos   3 x + cos   2 x   )


  2 cos     5 x 2   cos     3 x 2   + 2 cos     5 x 2   cos    x 2  


  = 2 cos     5 x 2    ( cos     3 x 2   + cos    x 2   )


  4 cos     5 x 2   cos   x   cos    x 2  


  = 4 cos   x   cos     5 x 2   cos    x 2  


  sin   a   + sin   b   + sin    ( a + b )  


  = 2 sin     a + b 2   cos     a − b 2   + 2 sin     a + b 2   cos     a + b 2


  2 sin     a + b 2    ( cos     a − b 2   + cos     a + b 2   )


  = 2 sin     a + b 2   . 2 cos    a 2   cos    ( −  b 2 )  


  4 sin     a + b 2   cos    a 2   cos    b 2  


  B = c o s     𝜋 9 + c o s     5 𝜋 9 + c o s     11 𝜋 9      


  = ( c o s     𝜋 9 + c o s     11 𝜋 9 ) + c o s     5 𝜋 9        


  = 2 c o s       𝜋 9 +   11 𝜋 9 2 c o s       𝜋 9 −   11 𝜋 9 2 + c o s     5 𝜋 9      


  = 2 c o s     2 𝜋 3 c o s    ( −   5 𝜋 9 ) + c o s     5 𝜋 9        


  = 2 c o s     2 𝜋 3 c o s     5 𝜋 9 + c o s     5 𝜋 9        


  = 2 .  ( −  1 2 ) c o s     5 𝜋 9 + c o s     5 𝜋 9    


  = − c o s     5 𝜋 9 + c o s     5 𝜋 9 = 0


    f 1 =   770   H z


    f 2 = 1   209   H z .


  y = s i n    ( 2 𝜋   .   770 t )   + s i n    ( 2 𝜋 . 1209 t )  


  h a y


  y = s i n ( 1540 𝜋 t ) + s i n ( 2418 𝜋 t ) .


  s i n    ( 1540 𝜋 t ) + s i n   ( 2418 𝜋 t )      


  = 2 s i n     1540 𝜋 t + 2418 𝜋 t 2 c o s     1540 𝜋 t − 2418 𝜋 t 2    


  = 2 s i n   ( 1979   𝜋 t ) c o s   ( − 439 𝜋 t )


  = 2 s i n   ( 1979   𝜋 t ) c o s   ( 439 𝜋 t )


  y = 2 s i n    ( 1979 𝜋 t ) c o s   ( 439 𝜋 t ) .


  cos    π 30   cos    π 5   + sin    π 30   sin    π 5  


     3 2 .


  −    3 2 .


     3 4 .


   1 2 .


     tan   22  5 0 − cot   8  1 0 .  cot   6  9 0   cot   26  1 0 +  tan   20  1 0


   1   3 .


  −  1   3 .


   3 .


  −  3 .


  A ,   B ,   C


  ABC


  P = sin   2 A + sin   2 B + sin   2 C


  P = 4 cos   A . cos   B . cos   C   .


  P = 4 sin   A   . sin   B . sin   C   .


  P = − 4 cos   A   . cos   B . cos   C   .


  P = − 4 sin   A   . sin   B . sin   C   .


  cos   x − sin   x =  2 sin  ( x +  π 4 )   .


  cos   x − sin   x =  2 cos  ( x +  π 4 )   .


  cos   x − sin   x =  2 sin  ( x −  π 4 )   .


  cos   x − sin   x =  2 sin  (  π 4 − x )   .


  1 .


  2 .


  3 .


  4 .


  M =  cos ⁡   ( a + b )  cos ⁡   ( a − b ) −  sin ⁡   ( a + b )  sin ⁡   ( a − b ) .


  M = 1 − 2    cos 2 ⁡ a .


  M = 1 − 2    sin 2 ⁡ a .


  M =  cos ⁡ 4 a .


  M =  sin ⁡ 4 a .


  sin    15 o   = sin   (  45 o −  30 o )   = sin    45 o   cos    30 o   − cos  45 o sin    30 o  


  =    2 2 .    3 2 −    2 2 .  1 2 =    6 −  2 4


  cos    15 o = cos   (  45 o −  30 o ) = cos    45 o cos    30 o + sin    45 o sin    30 o  


  =    2 2 .    3 2 +    2 2 .  1 2 =    6 +  2 4


  tan    15 o   = tan   (  45 o −  30 o )   =    (  tan    45 o   −  tan    30 o   )  1 +  tan    45 o    tan    30 o   =   1 −    3 3  1 + 1 .    3 3 = 2 −  3


  cot    15 o   =  1   tan    15 o   =  1  2 −  3 = 2 +  3


   cos ⁡   ( a +   𝜋 6 ) =  cos ⁡  a  cos ⁡    𝜋 6 −  sin ⁡  a  sin ⁡    𝜋 6


   sin ⁡  a =  1   3


    𝜋 2 < a < 𝜋


   cos ⁡  a < 0


   cos ⁡  a = −  1 −    sin 2 ⁡  a = −    6 3


   cos ⁡   ( a +   𝜋 6 ) = −    6 3   .    3 2 −  1   3   .  1 2 =   − 3  2 −  3 6


   cos ⁡  a = −  1 3


  𝜋 < a <   3 𝜋 2


   sin ⁡  a < 0


   sin ⁡  a = −  1 −    cos 2 ⁡  a = −   2  2 3


   tan ⁡  a =    sin ⁡  a   cos ⁡  a = −   2  2 3   :   − 1 3 = 2  2


   tan ⁡   ( a −   𝜋 4 ) =    tan ⁡  a − 1   tan ⁡  a + 1 =   − 1 + 2  2  1 + 2  2 =   9 − 4  2 7


   π 2 < a < π


   cos ⁡ a < 0


     sin 2 ⁡ a +    cos 2 ⁡ a = 1


   cos ⁡ a = −  1 −    sin 2 ⁡ a = −  1 −    (  1 3 ) 2 = −   2  2 3


   sin ⁡  2 a = 2  sin ⁡ a  cos ⁡ a =   2 . 1 3 .  ( −   2  2 3 ) = −   4  2 9


   cos ⁡  2 a = 1 − 2    sin 2 ⁡ a = 1 − 2 .    (  1 3 ) 2 =  7 9


   tan ⁡  2 a =    sin ⁡  2 a   cos ⁡  2 a =   −   4  2 9   7 9 = −   4  2 7


     (  sin ⁡ a +  cos ⁡ a ) 2 =    (  1 2 ) 2 ⇔    sin 2 ⁡ a +    cos 2 ⁡ a + 2  sin ⁡ a  cos ⁡ a =  1 4


  1 +  sin ⁡  2 a =  1 4 ⇔  sin ⁡  2 a = −  3 4


   π 2 < a <   3 π 4


  π < 2 a <   3 π 2


   cos ⁡  2 a < 0


     sin 2 ⁡  2 a +    cos 2 ⁡  2 a = 1


   cos ⁡  2 a = −  1 −    sin 2 ⁡  2 a = −  1 −    ( −  3 4 ) 2 = −    7 4


   tan ⁡  2 a =    sin ⁡  2 a   cos ⁡  2 a =   −  3 4  −    7 4 =  3   7 =   3  7 7


  A =    sin    π 15    cos    π 15   +  sin    π 10    cos    π 15     cos     2 π 15    cos    π 5   −  sin     2 π 15    sin    π 5   =    sin    (  π 15 +  π 10 )     cos    (   2 π 15 +  π 5 )  


  =    sin    π 6     cos    π 3   =    1 2   1 2 = 1


  B = sin    π 32   cos    π 32   cos    π 16   cos    π 8   =  (  1 2 . 2 sin    π 32   cos    π 32   ) cos    π 16   cos    π 8  


  =  1 2 sin    ( 2 .  π 32 )   cos    π 16   cos    π 8   =  1 2 sin    π 16   cos    π 16   cos    π 8    


  =  1 4 . 2 sin    π 16   cos    π 16   cos    π 8   =  1 4 sin    π 8   cos    π 8   =  1 8 . 2 sin    π 8   cos    π 8  


  =  1 8 sin    π 4   =  1 8 .    2 2 =    2 16


   sin ⁡  ( a + b )  sin ⁡  ( a − b ) =  1 2  [  cos ⁡   ( a + b − a + b ) −  cos ⁡   ( a + b + a − b ) ]


  =  1 2  [  cos ⁡  2 b −  cos ⁡  2 a ] =  1 2  [  ( 2    cos 2 ⁡ b − 1 ) −  ( 2    cos 2 ⁡ a − 1 ) ]


  =    cos 2 ⁡ b −    cos 2 ⁡ a


   sin ⁡   ( a + b )  sin ⁡  ( a − b ) =    cos 2 ⁡ b −    cos 2 ⁡ a


   cos ⁡  2 b −  cos ⁡  2 a =  ( 1 − 2    sin 2 ⁡ b ) −  ( 1 − 2    sin 2 ⁡ a ) = 2  (    sin 2 ⁡ a −    sin 2 ⁡ b )


   1 2  [  cos ⁡  2 b −  cos ⁡  2 a ] =  1 2 . 2  (    sin 2 ⁡ a −    sin 2 ⁡ b ) =    sin 2 ⁡ a −    sin 2 ⁡ b


   sin ⁡  ( a + b )  sin ⁡   ( a − b ) =    sin 2 ⁡ a −    sin 2 ⁡ b


   sin ⁡  ( a + b )  sin ⁡   ( b + a ) =    sin 2 ⁡ a −    sin 2 ⁡ b =    cos 2 ⁡ b −    cos 2 ⁡ a


  B C = a ,   A C = b


  A B = c  


   a   sin ⁡ A =  b   sin ⁡ B =  c   sin ⁡ C


  b =    asin ⁡ B   sin ⁡ A


  S =  1 2 ab  sin ⁡ C =  1 2 a .    asin ⁡ B   sin ⁡ A .  sin ⁡ C =    a 2  sin ⁡ B  sin ⁡ C  2  sin ⁡ A  


  S =    a 2  sin ⁡ B  sin ⁡ C  2  sin ⁡ A


   A ^ +  B ^ +  C ^ =  180 o = >  A ^ =  180 o −  (  B ^ +  C ^ )


  =  180 o −  (  75 o +  45 o ) =  60 o


  S =    a 2  sin ⁡ B  sin ⁡ C  2  sin ⁡ A =    12 2  sin ⁡   75 o  sin ⁡   45 o  2  sin ⁡   60 o


  = 144 .    1 2  [  cos ⁡   (  75 o −  45 o ) −  cos ⁡   (  75 o +  45 o ) ]  2 .    3 2  


  =   72  (  cos ⁡   30 o −  cos ⁡   120 o )   3 =   72  (    3 2 −  ( −  1 2 ) )   3 = 36 + 12  3


  ∆ ABC


  36 + 12  3


  x ( t )   =    x 1 ( t )   +    x 2 ( t )


  x  ( t ) = 2  cos ⁡   (  π 3 t +  π 6 ) + 2  cos ⁡   (  π 3 t −  π 3 )


  = 2  [  cos ⁡   (  π 3 t +  π 6 ) +  cos ⁡   (  π 3 t −  π 3 ) ]


  = 2 . 2  cos ⁡     (  π 3 t +  π 6 ) +  (  π 3 t −  π 3 ) 2  cos ⁡     (  π 3 t +  π 6 ) −  (  π 3 t −  π 3 ) 2


  = 4  cos ⁡   (  π 6 t −  π 12 )  cos ⁡   π 4 = 4  cos ⁡   (  π 6 t −  π 12 ) .    2 2 = 2  2  cos ⁡   (  π 6 t −  π 12 )


  x  ( t ) = 2  2  cos ⁡   (  π 6 t −  π 12 )


  A = 2  2


  φ = −  π 12


  y = s i n   x ,     y = c o s   x ,     y = t a n   x ,     y = c o t   x


  y = s i n   x ,     y = c o s x ,     y = t a n x ,     y = c o t x


  y = s i n x ,     y = c o s x ,     y =   t a n x ,     y = c o t x


  v = 0 , 85   𝜋 t 3  


  𝐲 = 𝐬 𝐢 𝐧   𝐱


  x


   sin ⁡ x


   cos ⁡ x


   tan ⁡ x


   cot ⁡ x


   π 6


   1 2


     3 2


     3 3


   3


  −  π 2


  − 1


  x


  x


   sin ⁡  x


   cos ⁡  x


   cos ⁡ x ≠ 0


   tan ⁡ x =    sin ⁡ x   cos ⁡ x


   sin ⁡ x ≠ 0


   cot ⁡ x =    cos ⁡ x   sin ⁡ x


   sin ⁡  x


  y =  sin ⁡  x


  ℝ


   cos ⁡  x


  y =  cos ⁡  x


  ℝ


  y =    sin ⁡ x   cos ⁡ x


  y =  tan ⁡ x


  ℝ \    {   π 2 + k π |  k ∈ ℤ }


  y =    cos ⁡ x   sin ⁡ x


  y =  cot ⁡ x


  ℝ \    {  k π |  k ∈ ℤ }


  y = f ( x )


          𝜋 2 −   x 2   c o s   x   


   1   sin ⁡ x


   sin ⁡ x ≠ 0 ,  


  x ≠ k π    ( k ∈ Z ) .


  y =  1   sin ⁡ x


  ℝ \    {  k π |  k ∈ Z }


  y = f ( x ) =


         π 2 −  x 2  cos ⁡ x 


   {    4  π 2 −  x 2 ≥ 0    cos ⁡ x ≠ 0              


   {    − 2 π ≤ x ≤ 2 π   x ≠  π 2 + k π             ; k ∈ ℤ


  D =  [ − 2 π ; 2 π ] \  {  π 2 + k π }


  y = f  ( x ) =  x 2


  y = g  ( x ) =  x 3


  f  ( − x ) = f  ( x ) ,   ∀ x ∈   D  f


  g  ( − x ) = − g  ( x ) ,   ∀ x ∈   D  g


   x 2


   x 3


  x ∈ ℝ


  f  ( x ) =  x 2


   D f = ℝ


  g  ( x ) =  x 3


   D g = ℝ


  ∀ x ∈  D f


  f  ( − x ) =    ( − x ) 2 =  x 2 = f ( x )


  f  ( − x ) = f  ( x ) ,   ∀ x ∈  D f


  f  ( x ) =  x 2


  ∀ x ∈  D g


  g  ( − x ) =    ( − x ) 3 = −  x 3 = − g ( x )


  g  ( − x ) = − g  ( x ) ,   ∀ x ∈  D g


  g  ( x ) =  x 3


  y = f ( x )


  f ( x )


  ∀ x ∈ D


  − x ∈ D


  f  ( − x ) = f ( x )


  f ( x )


  ∀ x ∈ D


  − x ∈ D


  f  ( − x ) = − f ( x )


  x


   1 x


  x ≠ 0


  f  ( x ) = c o s      x 2 − 16  


  g  ( x ) =  1 x


  D = ℝ \    { 0 }


  − x


  g  ( − x ) =  1  − x = −  1 x = − g  ( x ) ,   ∀ x ∈ D


  g  ( x ) =  1 x


  D =  ( − ∞ ;   − 4 ] ∪  [ 4 ;   + ∞ )


  ∀  ( − ∞ ; \ 4 ] ∪  [ 4 ;   + ∞ ) →


   [     x ∈  ( − ∞ ;   − 4 ]       x ∈  [ 4 ;   + ∞ )


   [     − x ∈  [ 4 ;   + ∞ )             − x ∈  ( − ∞ ;   − 4 ]


  − x ∈ D


  f  ( − x ) =  cos ⁡      ( − x ) 2 − 16


  =  cos ⁡    x 2 − 16 = f ( x )


  f ( x )


   sin ⁡  ( x + 2 π ) =  sin ⁡   [ π +  ( x + π ) ]


  = −  sin ⁡   ( x + π ) = −  ( −  sin ⁡ x ) =  sin ⁡ x  


   sin ⁡   ( x + 2 π ) =  sin ⁡ x


   cos ⁡   ( x + 2 π ) =  cos ⁡   [ π +  ( x + π ) ]


  = −  cos ⁡   ( x + π ) = −  ( −  cos ⁡ x ) =  cos ⁡ x


   cos ⁡   ( x + 2 π ) =  cos ⁡ x


   tan ⁡   ( x + π ) =  tan ⁡   ( π + x ) =  tan ⁡ x


   tan ⁡  ( x + π ) =  tan ⁡ x


   cot ⁡  ( x + π ) =  cot ⁡   ( π + x ) =  cot ⁡ x


   cot ⁡   ( x + π ) =  cot ⁡ x


  y = s i n   x  


  y = c o s   x  


  y = t a n   x  


  y = c o t   x  


  y = f ( x )


  T ≠ 0


  x ∈ D


  x + T ∈ D


  x − T ∈ D


  f  ( x + T ) = f ( x )


  f  ( x ) = c


  D = ℝ


  ∀ x ∈ D


  x + T ∈ D


  x − T ∈ D


  f  ( x + T ) = c = f ( x )


  y =  sin ⁡  x


  y =  cos ⁡  x


  2 𝜋


  y =  tan ⁡  x  


  y =  cot ⁡  x


  𝜋


  →


  ( X − 𝜋


   ( X + 𝜋 ) ∈ R


  y = A .  sin ⁡  ω x


  y = A .  cos ⁡  ω x


  ( ω > 0 )


  T =   2 π ω


   tan ⁡  2 x


  2 x ≠  π 2 + k π ,   k ∈ ℤ


  ⟺ x ≠  π 4 +   k π 2 ,   k ∈ ℤ


  y =  tan ⁡  2 x


  D = ℝ \    {   π 4 +   k π 2 |  k ∈ ℤ }


  x −  π 2 ∈ D ,   x +  π 2 ∈ D


   tan ⁡  2  ( x +  π 2 ) =  tan ⁡   ( 2 x + π ) =  tan ⁡  2 x


  y =  tan ⁡  2 x


  T =  π 2


  𝐲 = 𝐬 𝐢 𝐧   𝐱


  y = s i n   x  


  y = s i n   x  


  𝐲 = 𝐬 𝐢 𝐧   𝐱


  y = f  ( x ) =  sin ⁡ x


  D = ℝ


  x ∈ D


  − x ∈ D


  f  ( − x ) =  sin ⁡   ( − x )


  = −  sin ⁡ x = − f  ( x ) ,   ∀ x ∈ D


  y =  sin ⁡ x


   sin ⁡ 0 = 0 ;    sin ⁡   π 4 =    2 2 ;  sin ⁡   π 2 = 1


   sin ⁡    3 π 4 =    2 2 ;  sin ⁡ π = 0


  y =  sin ⁡ x


   sin ⁡   ( −  π 4 ) = −  sin ⁡   π 4 = −    2 2


   sin ⁡   ( −  π 2 ) = −  sin ⁡   π 2 = − 1


   sin ⁡   ( −   3 π 4 ) = −  sin ⁡    3 π 4 = −    2 2


   sin ⁡   ( − π ) = −  sin ⁡ π = 0


  − π


  −   3 π 4


  −  π 2


  −  π 4


   sin ⁡ x


  −    2 2


  − 1


  −    2 2


   π 4


   π 2


    3 π 4


   sin ⁡ x


     2 2


     2 2


  π


   sin ⁡ x


  y = s i n   x  


  s i n   x   = 0


  s i n   x   > 0


   [ −   𝜋 2 ;   3 𝜋 2 ]


  y =  sin ⁡ x


  ℝ


   [ − 1 ; 1 ]


  2 π


   ( −  π 2 + k 2 π ;  π 2 + k 2 π ) , k ∈ ℤ


   (  π 2 + k 2 π ;   3 π 2 + k 2 π ) ,   k ∈ ℤ


  s i n


   [ −   𝜋 2 ;   3 𝜋 2 ]


  y > 0 ,   x ∈ ( 0 ; 𝜋 )


  →


  s i n     𝜋 t 3   > 0


  s i n     𝜋 t 3   < 0


  y = s i n   x  


  [ − 1 ; 1 ]


  s i n     𝜋 t 3  


  − 1 ≤  sin ⁡ x ≤ 1


  ∀ x ∈ ℝ


  2 .  ( − 1 ) ≤ 2  sin ⁡ x ≤ 2


  − 2 ≤ 2  sin ⁡ x ≤ 2


  ∀ x ∈ ℝ


  y = 2  sin ⁡ x


   [ − 2 ; 2 ]


  T =   2 𝜋    𝜋 3 = 6


   60 6 = 10


  v = 0 , 85  sin ⁡    π t 3


  0 , 85  sin ⁡    π t 3 > 0 ⟺  sin ⁡    π t 3 > 0


  − 1 ≤  sin ⁡    π t 3 ≤ 1


  ∀ x ∈ ℝ


  0 <  sin ⁡    π t 3 ≤ 1


  y = s i n   x  


  y = s i n   x  


  0 , 85  sin ⁡    π t 3 < 0 ⟺  sin ⁡    π t 3 < 0


  − 1 <  sin ⁡    π t 3 ≤ 1


  ∀ x ∈ ℝ


  − 1 ≤  sin ⁡    π t 3 < 0


  t ∈  ( 0 ; 3 )


  0 <  sin ⁡    π t 3 ≤ 1


  y ∈  ( 3 ; 5 ]


  − 1 ≤  sin ⁡    π t 3 < 0


  𝐲 = 𝐜 𝐨 𝐬   𝐱


  𝐲 = 𝐭 𝐚 𝐧   𝐱


  𝐲 = 𝐜 𝐨 𝐭   𝐱


  𝐲 = 𝐜 𝐨 𝐬   𝐱


  y = c o s   x  


  y = c o s   x  


  y = c o s   x  


  y = c o s   x  


  𝐲 = 𝐜 𝐨 𝐬   𝐱


  y = f ( x )   c o s   x


  D = ℝ


  − x


  f  ( − x ) =  cos ⁡  ( − x ) =  cos ⁡ x = f  ( x ) ,   ∀ x ∈ D


  y =  cos ⁡ x


   cos ⁡ 0 = 1 ,  cos ⁡   π 4 =    2 2 ,  cos ⁡   π 2 = 0


   cos ⁡    3 π 4 = −    2 2 ;  cos ⁡ π = − 1


  y =  cos ⁡ x


   cos ⁡   ( −  π 4 ) =  cos ⁡   π 4 =    2 2


   cos ⁡   ( −  π 2 ) =  cos ⁡   π 2 = 0


   cos ⁡   ( −   3 π 4 ) =  cos ⁡    3 π 4 = −    2 2


   cos ⁡  ( − π ) =  cos ⁡ π = − 1


  c o s   x   = 0


   [ −   3 𝜋 2 ;   𝜋 2 ]


  y = c o s   x   < 0


  y = c o s   x


  [ − 1 ; 1 ] ;


   ( − π + k 2 π ; k 2 π ) ,   k ∈ ℤ


   ( k 2 π ;   π + k 2 π ) ,   k ∈ ℤ


  y =   c o s ⁡  x


  ℝ


  [ − 1 ; 1 ] ;


  2 𝜋


   ( − 𝜋 + k 2 𝜋 ; k 2 𝜋 )


   ( k 2 𝜋 ;   𝜋 + k 2 𝜋 )


  k ∈ ℤ


  →


  :   x ( t ) = − 5 c o s ( 4 𝜋 t )


  𝜔 t + 𝜑


  − 1 ≤  cos ⁡ x ≤ 1


  x ∈ ℝ


  ⇒  ( − 3 ) .  ( − 1 ) ≥ − 3  cos ⁡ x ≥  ( − 3 ) . 1


  − 3 ≤ − 3  cos ⁡ x ≤ 3


  ∀ x ∈ ℝ


  y = − 3  cos ⁡ x


  [ − 3 ; 3 ]


  x  ( t ) = A c o s ( 𝜔 t + 𝜑 )


  x ( t ) = − 5 c o s ( 4 𝜋 t )


  A = 5 ;   𝜔 = 4 𝜋 ;   𝜑 = 𝜋 .


  t = 2


  t = 2  


    x ( 2 ) = 5 c o s ( 4 𝜋   .   2 + 𝜋 ) = − 5 c o s ( 9 𝜋 ) .


  c o s ( 9 𝜋 )


  − 1


  t = 2


  T =   2 𝜋  𝜔


   1 2


  x  ( 2 ) = 5  cos ⁡   ( 4 π . 2 + π )


  =   5 cos ( 8 π + π ) = 5 cos ( 9 π )


   cos ⁡  𝜋 = − 1 ,  cos ⁡  2 𝜋 = 1


  2 𝜋


   cos ⁡  9 𝜋


   cos ⁡  𝜋


  − 1


  x ( 2 ) = − 5 .


  T   =   2 π ω   =   2 π  4 π   =  1 2


   2   1 2 = 4


  y = c o s   x  


  y = c o s   x  


  𝐲 = 𝐭 𝐚 𝐧   𝐱


  y = t a n   x  


  y = t a n   x  


  y =   t a n t a n   x  


  𝐲 = 𝐭 𝐚 𝐧   𝐱


  D = ℝ \    {    𝜋 2 + k 𝜋 |  k ∈ ℤ }


  y = t a n   x    


  f  ( − x ) =  tan ⁡   ( − x )


  = −  tan ⁡ x = − f  ( x ) ,   ∀ x ∈ D


  y =  tan ⁡ x


   tan ⁡ 0 = 0 ;  tan ⁡   π 4 = 1 ;  tan ⁡   π 3 =  3


   tan ⁡   π 6 =    3 3


  y =  tan ⁡ x


   tan ⁡   ( −  π 4 ) = −  tan ⁡   π 4 = − 1


   tan ⁡   ( −  π 3 ) = −  tan ⁡   π 3 −  3


   tan ⁡   ( −  π 6 ) = −  tan ⁡   π 6 = −    3 3


  −  π 3


  −  π 4


  −  π 6


   tan ⁡ x


  −  3


  − 1


  −    3 3


   π 6


   π 4


   π 3


   tan ⁡ x


     3 3


   3


  y = t a n   x  


  ℝ


   ( −  π 2 + k π ;  π 2 + k π ) ,   k ∈ ℤ


  y =  tan ⁡  x


  ℝ \    {    𝜋 2 + k 𝜋 |  k ∈ ℤ }


  ℝ


  𝜋


   ( −   𝜋 2 + k 𝜋 ;   𝜋 2 + k 𝜋 ) ,   k ∈ ℤ


  y = t a n   x  


  y = t a n   x  


   [ − π ;   3 π 2 ]


  y < 0


  x ∈  ( −  π 2 ; 0 ) ∪  (  π 2 ; π )


  𝐲 = 𝐜 𝐨 𝐭   𝐱


  y = c o t   x  


  y = c o t   x  


  𝐲 = 𝐜 𝐨 𝐭   𝐱


  D = ℝ \    {  k π |  k ∈ ℤ }


  →


  y = c o t   x  


  y = c o t   x  


  →


  f  ( − x ) =  cot ⁡   ( − x )


  = −  cot ⁡ x = − f  ( x ) ,   ∀ x ∈ D


   cot ⁡   π 6 =  3 ;  cot ⁡   π 4 = 1 ;  cot ⁡   π 3 =    3 3


   cot ⁡   π 2 = 0 ;  cot ⁡    2 π 3 = −    3 3 ;  cot ⁡    3 π 4 = − 1


   cot ⁡    5 π 6 = −  3


   π 6


   π 4


   π 3


   π 2


   cot ⁡ x


   3


     3 3


    2 π 3


    3 π 4


    5 π 6


   cot ⁡ x


  −    3 3


  − 1


  −  3


  y = c o t   x


  ℝ


   ( k π ; π + k π ) ,   k ∈ ℤ


  y =   c o t ⁡    x


  ℝ \    {  k 𝜋 |  k ∈ ℤ }


  ℝ


  𝜋


   ( k 𝜋 ; 𝜋 + k 𝜋 ) ,   k ∈ ℤ


  y = c o t   x


   [ −  π 2 ; 2 π ]


  y > 0


  x ∈  ( 0 ;  π 2 ) ∪  ( π ;   3 π 2 )


  y = c o t   x  


  y = c o t   x  


  P =  sin ⁡   ( π + a ) .  cos ⁡  ( π − a )


  Q =  sin ⁡   (  π 2 − a ) .  cos ⁡   (  π 2 + a )


  P + Q = 2


  P + Q = 0


  P + Q = − 1


  P + Q = 1


  y =  1  2  cos ⁡ x −  3


  D = ℝ \    {  π 6 + k 2 π ,   k ∈ ℤ }


  D = ℝ \    {  π 3 + k 2 π ,   k ∈ ℤ }


  D = ℝ \    {  π 6 + k 2 π , −  π 6 + k 2 π ,   k ∈ ℤ }


  D = ℝ \    {  π 3 + k 2 π ,   2 π 3 + k 2 π ,   k ∈ ℤ }


  a ∈  ( −  π 3 ;  π 3 )


   cos ⁡   ( a +  π 3 ) > 0


   cot ⁡   ( a +  π 3 ) > 0


   tan ⁡   ( a +  π 3 ) > 0


   sin ⁡   ( a +  π 3 ) > 0


  a ∈  (  π 2 ; π ) ;  sin ⁡ a =  1 3


  P =  sin ⁡ a +  cos ⁡ a + 1


    4 + 2  2 3


    12 + 2  2 9


    12 − 2  2 9


    4 − 2  2 3


    4 π 3 + k π ,   k ∈ ℤ


   π 3 + k  π 2 ,   k ∈ ℤ


   π 3 + k 2 π , k ∈ ℤ


  −  π 3 + k π ,   k ∈ ℤ  


    1 −  cos ⁡ x   sin ⁡ x


   sin ⁡ x ≠ 0


  x ≠ k π ,   k ∈ ℤ   .


  y =   1 −  cos ⁡ x   sin ⁡ x


  D = ℝ \    {  k π |  k ∈ ℤ }


     1 +  cos ⁡ x  2 −  cos ⁡ x


   {      1 +  cos ⁡ x  2 −  cos ⁡ x ≥ 0                 2 −  cos ⁡  x   ≠ 0


  − 1 ≤  cos ⁡ x ≤ 1


  1 +  cos ⁡ x ≥ 0


  x ∈ ℝ


  2 −  cos ⁡ x ≥ 1 > 0


  x ∈ ℝ


  2 −  cos ⁡ x ≠ 0


  x ∈ ℝ


    1 +  cos ⁡ x  2 −  cos ⁡ x ≥ 0


  x ∈ ℝ


  y =    1 +  cos ⁡ x  2 −  cos ⁡ x


  D = ℝ


   sin ⁡  2 x +  tan ⁡  2 x


   cos ⁡  2 x ≠ 0


   tan ⁡  2 x =    sin ⁡  2 x   cos ⁡  2 x


  2 x ≠  π 2 + k π , k ∈ ℤ ⟺ x ≠  π 4 + k  π 2 ,   k ∈ ℤ


  D = ℝ \    {   π 4 + k  π 2 |  k ∈ ℤ }


  f  ( − x ) =  sin ⁡   ( − 2 x ) +  tan ⁡   ( − 2 x ) = −  sin ⁡  2 x −  tan ⁡  2 x


  =  (  sin ⁡  2 x +  tan ⁡  2 x ) = − f  ( x ) ,   ∀ x ∈ D


  y = s i n   2 x + t a n   2 x


  y = f ( x ) = c o s   x +    sin 2 ⁡  x


  D = ℝ


  f  ( − x ) =   cos    ( − x ) +    sin 2 ⁡  ( − x ) = cos   x +      ( −   sin   x ) 2


  =   cos   x +    sin 2 ⁡ x = f ( x ) ,   ∀   x ∈ D .


  y = c o s   x +    sin 2 ⁡  x


  y = f ( x ) =   s i n   x   c o s   2 x


  D = R


  D


  − x


  D


  f  ( − x ) = sin    ( − x ) .   cos    ( − 2 x ) =   − sin   x . cos   2 x =   − f ( x ) ,   ∀ x ∈ D


  y = s i n   x   c o s   2 x


  y = f ( x ) = s i n   x + c o s   x


  D = ℝ


  D


  − x


  D


  f  ( − x ) = sin    ( − x ) +   cos  ( − x ) =   − sin   x + cos   x ≠   − f  ( x ) ; f  ( − x ) ≠ f  ( x ) .


  y = s i n   x + c o s   x


  − 1 ≤  sin ⁡   ( x −  π 4 ) ≤ 1  


  x ∈ ℝ


  ⟺ − 2 ≤ 2  sin ⁡   ( x −  π 4 ) ≤ 2


  x ∈ ℝ


  ⟺ − 2 − 1 ≤ 2  sin ⁡   ( x −  π 4 ) − 1 < 2 − 1


  x ∈ ℝ


  ⟺ − 3 ≤ 2  sin ⁡   ( x −  π 4 ) − 1 ≤ 1


  x ∈ ℝ


  ⟺ − 3 ≤ y ≤ 1


  x ∈ ℝ


  y = 2  sin ⁡   ( x −  π 4 ) − 1


  [ − 3 ; 1 ] .


  − 1 ≤  cos ⁡ x ≤ 1


  x ∈ ℝ


  0 ≤ 1 +  cos ⁡  x ≤ 2


  x ∈ ℝ


  0 ≤  1 +  cos ⁡ x ≤  2


  x ∈ ℝ


  − 2 ≤  1 +  cos ⁡ x − 2 ≤  2 − 2


  x ∈ ℝ


  − 2 ≤ y ≤  2 − 2


  x ∈ ℝ


  y =  1 +  cos ⁡ x − 2


   [ − 2 ;  2 − 2 ]


  y = t a n   x


  x = 0


  y   =   t a n   x


  y = 0


  x = 0


  x = k π ,   k ∈ ℤ


  f  ( x ) = 3    sin 2 ⁡ x + 5    cos 2 ⁡ x − 4  cos ⁡  2 x − 2


  f  ( x ) =    sin 6 ⁡  x +    cos 6 ⁡  x + 2


   [ −   𝜋 2 ;   𝜋 2 ]


  T =   2 π   π 10 = 20


  h  ( t )


  f  ( x ) = 3    sin 2 ⁡ x + 5    cos 2 ⁡ x − 4  cos ⁡  2 x − 2


  3  (    sin 2 ⁡ x +    cos 2 ⁡ x ) + 2    cos 2 ⁡ x − 4  ( 2    cos 2 ⁡ x − 1 ) − 2


  3  (    sin 2 ⁡ x +    cos 2 ⁡ x ) + 2    cos 2 ⁡ x − 4  ( 2    cos 2 ⁡ x − 1 ) − 2


  5 − 6    cos 2 ⁡ x


  0 ≤    cos 2 ⁡ x ≤ 1


  5 ≥ f  ( x ) = 5 − 6    cos 2 ⁡ x ≥ − 1


  f  ( x ) = 5


   cos ⁡ x = 0


  x =  π 2


  f  ( x ) = − 1


     cos 2 ⁡ x = 1


  x = 0


   max ⁡  f ( x ) = 5


   min ⁡  f ( x ) = − 1


  f  ( x ) =    sin 6 ⁡ x +    cos 6 ⁡ x + 2


  =  (    sin 2 ⁡ x +    cos 2 ⁡ x ) − 3    sin 2 ⁡ x    cos 2 ⁡ x  (    sin 2 ⁡ x +    cos 2 ⁡ x ) + 2  


  = 1 −  3 4    ( 2  sin ⁡ x  cos ⁡ x ) 2 + 2


  = 3 −  3 4    sin 2 ⁡  2 x


  0 ≤    sin 2 ⁡  2 x ≤ 1


  3 ≥ f  ( x ) ≥  9 4


  f  ( x ) = 3


   sin ⁡  2 x = 0 ⇔ x = ±  π 2


  x ∈  [ −  π 2 ;  π 2 ] )  


  f  ( x ) =  9 4


     sin 2 ⁡  2 x = 1 ⇔ x = ±  π 4    ( do   x ∈  [ −  π 2 ;  π 2 ] )


   max ⁡  f ( x ) = 3


   min ⁡  f ( x ) =  9 4


    v 0


  𝐬 𝐢 𝐧   𝐱 = 𝐦


  𝐜 𝐨 𝐬   𝐱 = 𝐦


  →


  2 x − 4 = 0 ⟺ x =  4 2 = 2


   S 1 =  { 2 }


   ( x − 2 ) .  (  x 2 + 1 ) = 0


  ⟺


   [     x − 2 = 0        x 2 + 1 > 0 ⟺ x = 2


   S 2 =  { 2 }


  S = { 2 }


  f  ( x ) = 0


  g  ( x ) = 0


  f  ( x ) = 0 ⟺ g  ( x ) = 0


      x 2 − 1  x + 1 =     x 2 − x + 2  x + 2  


  ( x + 3 )


  →


    x − 1  x + 1 = 0


  x ≠ − 1


    x − 1  x + 1 = 0 ⇒ x − 1 = 0 ⟺ x = 1


  S =  { 1 }


   x 2 − 1 = 0


   x 2 − 1 = 0 ⟺  ( x − 1 )  ( x + 1 ) = 0


  ⟺


   [     x − 1 = 0       x + 1 = 0 ⟺


   [     x = 1             x = − 1


  S =  { − 1 ; 1 }


  f  ( x ) = g  ( x ) ⟺ f  ( x ) + h  ( x ) = g  ( x ) + h ( x )


  f  ( x ) = g  ( x )


  ⟺ f  ( x ) . h  ( x ) = g  ( x ) . h  ( x ) ,    ( h  ( x ) ≠ 0 ) .


  𝐬 𝐢 𝐧   𝐱 = 𝐦


  s i n   x   = m


  s i n   x   = m


  s i n   x   = m


  s i n   x   = m


  sin   x   =  1 2


  𝐬 𝐢 𝐧   𝐱 = 𝐦


  sin   x   = m


   [ −  π 2 ;   3 π 2 ]


   | m | > 1


   | m | ≤ 1


  →


  y = m


  M ,   M ′


    𝜋 6


  𝜋 −   𝜋 6 =   5 𝜋 6


   1 2


    s i n ⁡    𝜋 6 =  1 2


    s i n ⁡    5 𝜋 6 =  1 2


  [ 0 ; 2 𝜋 )


    s i n ⁡  x =  1 2


  x =   𝜋 6


  x =   5 𝜋 6


  2 𝜋


  x =   𝜋 6 + k 2 𝜋 ,   k ∈ ℤ


  x =   5 𝜋 6 + k 2 𝜋 ,   k ∈ ℤ


    s i n ⁡  x = m


   | m | > 1


   |   s i n ⁡  x | ≤ 1


  x ∈ ℝ


   | m | ≤ 1


  𝛼 ∈  [ −   𝜋 2 ;   𝜋 2 ]


    s i n ⁡  𝛼 = m


  →


  s i n   x   = m ⟺ s i n   x = s i n   𝛼    


    s i n ⁡  x = 0


    s i n ⁡  x = 1


    s i n ⁡  x = − 1


  2 𝜋


   [ −   𝜋 2 ;   3 𝜋 2 ]


  𝛼


  𝜋 − 𝛼


  2 𝜋


  2 𝜋


    s i n ⁡  x = m


   | m | ≤ 1


   | m | ≤ 1


  𝛼 ∈  [ −   𝜋 2 ;   𝜋 2 ]


    s i n ⁡  𝛼 = m


    s i n ⁡  x = m ⟺   s i n ⁡  x =   s i n ⁡  𝛼 ⟺


   [     x = 𝛼 + k 2 𝜋                       x = 𝜋 − 𝛼 + k 2 𝜋 ( k ∈ ℤ ) .


  α


   sin ⁡ x =  sin ⁡   α o ⟺


   [     x =  α o + k  360 o                                     x =  180 o −  α o + k  360 o


  ( k ∈ ℤ


   sin ⁡ x = 0 ⟺ x = k π ,   k ∈ ℤ


   sin ⁡ x = 1 ⟺ x =  π 2 + k 2 π ,   k ∈ ℤ


  s i n   x = −    3 2 ⟺ s i n   x = s i n    ( −   𝜋 3 )


  𝛼


  c o s   2 x   + 3 s i n   x   − 2 = 0


  c o s   2 x  


    s i n


   sin ⁡ x = − 1 ⟺ x = −  π 2 + k 2 π ,   k ∈ ℤ


   sin ⁡ u =  sin ⁡ v ⟺


   [     u = v + k 2 π                       u = π − v + k 2 π ( k ∈ ℤ ) .


   cos ⁡  2 x + 3  sin ⁡ x − 2 = 0


  ⟺ 1 − 2    sin 2 ⁡ x + 3  sin ⁡ x − 2 = 0


  ⟺ 2    sin 2 ⁡ x − 3  sin ⁡ x + 1 = 0


  ⟺


   [      sin ⁡ x = 1        sin ⁡ x =  1 2


  ⟺


   [     x =  π 2 + k 2 π   x =  π 6 + k 2 π   x =   5 π 6 + k 2 π     ( k ∈ ℤ ) .


  s i n   x   = m  


  s i n   x = m  


   sin ⁡ x =    2 2 ⟺  sin ⁡ x =  sin ⁡   π 4


  ⟺


   [     x =  π 4 + k 2 π                       x = π −  π 4 + k 2 π


  ⟺


   [     x =  π 4 + k 2 π       x =   3 π 4 + k 2 π  ( k ∈ ℤ )


   sin ⁡ x =    2 2


  x =  π 4 + k 2 π ,   k ∈ ℤ


  x =   3 π 4 + k 2 π ,   k ∈ ℤ


   sin ⁡  3 x = −  sin ⁡  5 x ⟺  sin ⁡  3 x =  sin ⁡  ( − 5 x )


  ⟺


   [     3 x = − 5 x + k 2 π                             3 x = π −  ( − 5 x ) + k 2 π   ( k ∈ ℤ )


  ⟺


   [     8 x = k 2 π                             − 2 x = π + k 2 π ( k ∈ ℤ )


  ⟺


   [     x = k  π 4                             x = −  π 2 + k π ( k ∈ ℤ )


  x = k  π 4 ,   ( k ∈ ℤ )


  x = −  π 2 + k π ,  ( k ∈ ℤ ) .


  𝐜 𝐨 𝐬   𝐱 = 𝐦


   cos ⁡ x = m


   cos ⁡ x = m


   sin ⁡ x = m


   sin ⁡ x = m


   cos ⁡  x = −  1 2


  𝐜 𝐨 𝐬   𝐱 = 𝐦


  M ,   M ′


    2 π 3


  −   2 π 3


  M


  M ′


  −  1 2


   cos ⁡    2 π 3 = −  1 2


   cos ⁡   ( −   2 π 3 ) = −  1 2


   [ − π ; π )


   cos ⁡ x = −  1 2


  x =   2 π 3


  x = −   2 π 3 .


  x =   2 π 3 + k 2 π ,   k ∈ ℤ


  x = −   2 π 3 + k 2 π ,   k ∈ ℤ   .


  𝛼


   cos ⁡ x = m


  m ∈  { − 1 ; 0 ; 1 } .


  m ∈  { − 1 ; 0 ; 1 }


  m = 0


    c o s ⁡  x = 0 ⟺   c o s ⁡  x =   c o s ⁡    𝜋 2  


  x =   𝜋 2 + k 𝜋 , k ∈ ℤ


   cos ⁡  x = m


   | m | ≤ 1


   | m | ≤ 1


  𝛼 ∈  [ 0 ; 𝜋 ]


   cos ⁡  𝛼 = m


   cos ⁡  x = m ⟺  cos ⁡  x =  cos ⁡  𝛼


  ⟺


   [     x = 𝛼 + k 2 𝜋             x = − 𝛼 + k 2 𝜋 ( k ∈ ℤ ) .


  𝛼


   cos ⁡ x =  cos ⁡   α o ⟺


   [     x =  α o + k  360 o       x = −  α o + k  360 o ( k ∈ ℤ )


   cos ⁡  x = 0 ⟺ x =  π 2 + k π ,   k ∈ ℤ


   cos ⁡  x = 1 ⟺ x = k 2 π ,   k ∈ ℤ


   cos ⁡ x = − 1 ⟺ x = π + k 2 π ,   k ∈ ℤ   .


   cos ⁡ u =  cos ⁡ v ⟺ u = ± v + k 2 π    ( k ∈ ℤ ) .


  2  cos ⁡ x = −  2 ⟺  cos ⁡ x = −    2 2


  ⟺  cos ⁡ x =  cos ⁡    3 π 4 ⟺ x = ±   3 π 4 + k 2 π ,    ( k ∈ ℤ )


   cos ⁡  3 x −  sin ⁡  5 x = 0


  ⟺  cos ⁡  3 x =  cos ⁡   (  π 2 − 5 x )


  ⟺


   [     3 x =  π 2 − 5 x + k 2 π                         3 x = −  (  π 2 − 5 x ) + k 2 π ( k ∈ ℤ )


  ⟺


   [     x =  π 16 + k  π 4       x =  π 4 + k π     ( k ∈ ℤ )


  F = 0


   1 2 ( 1 −  cos ⁡  α ) = 0


  ⟺  cos ⁡ α = 1 ⟺ α = k 2 π ,   k ∈ ℤ


   0  o ≤ 𝛼 ≤  360  o


  ⇒ 𝛼 ∈ {  0  o ;  360  o }


  F = 0 , 25


   1 2  ( 1 −  cos ⁡ α ) = 0 , 25


  ⟺  cos ⁡ α =  1 2 ⟺  cos ⁡ α =  cos ⁡   π 3


  ⟺


  α = ±  π 3 + k 2 π ,   ( k ∈ ℤ )


   cos ⁡  x = m  


   cos ⁡  x = m


   0  o ≤ 𝛼 ≤  360  o


  ⇒ 𝛼 ∈ {  60  o ;  300  o }


  F = 0 , 5


   1 2  ( 1 −  cos ⁡ α ) = 0 , 5


  ⟺  cos ⁡ α = 0 ⟺ α =  π 2 + k π , k ∈ ℤ


   0  o ≤ 𝛼 ≤  360  o


  ⇒ 𝛼 ∈ {  90  o ;  270  o }


  F = 1


   1 2  ( 1 −  cos ⁡ α ) = 1


  ⟺  cos ⁡ α = − 1 ⟺ α = π + k 2 π ,   k ∈ ℤ


   0  o ≤ 𝛼 ≤  360  o


  ⇒ 𝛼 =  180  o .


  𝐭 𝐚 𝐧   𝐱 = 𝐦


  𝐜 𝐨 𝐭   𝐱 = 𝐦


  𝐭 𝐚 𝐧   𝐱 = 𝐦


  t a n   x   = m


  t a n   x   = m


  t a n   x   = m


  t a n   x   = 1


  𝐭 𝐚 𝐧   𝐱 = 𝐦


   ( −   𝜋 2 ;   𝜋 2 ) ,


  y = 1


  y =  tan ⁡  x


  x =   𝜋 4


  t a n   x = 1


  x =   𝜋 4


   ( −   𝜋 2 ;   𝜋 2 )


  𝜋


   tan ⁡  x = 1


  x =   𝜋 4 + k 𝜋 ,   k ∈ ℤ


   tan ⁡  x = m


  m ∈ ℝ


  𝛼 ∈  ( −   𝜋 2 ;   𝜋 2 )


   tan ⁡  𝛼 = m


   tan ⁡  x = m ⟺  tan ⁡  x =  tan ⁡  𝛼


  ⟺ x = 𝛼 + k 𝜋   ( k ∈ ℤ )


  𝛼


  t a n   x   = m


  𝛼


   tan ⁡  x =  tan ⁡    𝛼  o ⟺ x =   𝛼  o + k  180  o ,   ( k ∈ ℤ )


   3  tan ⁡  2 x = − 1 ⟺  tan ⁡  2 x = −  1   3


  ⟺  tan ⁡  2 x =  tan ⁡   ( −  π 6 )


  ⟺ 2 x = −  π 6 + k π ,   k ∈ ℤ


  ⟺ x = −  π 12 + k  π 2 ,   k ∈ ℤ


   tan ⁡  3 x = −  tan ⁡  5 x


  ⟺


   tan ⁡  3 x =  tan ⁡   ( − 5 x )


  ⟺ 3 x = − 5 x + k π ,   ( k ∈ ℤ )


  ⟺ x = k  π 8 ,   k ∈ ℤ


  𝐜 𝐨 𝐭   𝐱 = 𝐦


  c o t   x   = m


  c o t   x   = m


  c o t   x   = m


  𝐜 𝐨 𝐭   𝐱 = 𝐦


  ( 0 ;   𝜋 )


  y = − 1


  y = c o t   x


  x = −  π 4 + π =   3 π 4 .


  c o t   x = − 1


  x =   3 π 4


  ( 0 ;   𝜋 ) .


  𝜋


  c o t   x   = − 1


  x =   3 π 4 + k π ,   k ∈ ℤ


   cot ⁡  x = m


  m ∈ ℝ


  𝛼 ∈ ( 0 ; 𝜋 )


   cot ⁡  𝛼 = m


   cot ⁡  x = m ⟺  cot ⁡  x =  cot ⁡  𝛼


  ⟺ x = 𝛼 + k 𝜋    ( k ∈ ℤ ) .


  𝛼


  →


  𝛼


   cot ⁡  x =  cot ⁡    𝛼  o ⟺ x =   𝛼  o + k  180  o ,   ( k ∈ ℤ )


   cot ⁡ u =  cot ⁡ v ⟺ u = v + k π ,   ∈ ℤ


   cot ⁡ x = 1 ⟺  cot ⁡ x =  cot ⁡   π 4


  ⟺ x =  π 4 + k π ,   k ∈ ℤ


   3  cot ⁡ x + 1 = 0 ⟺  cot ⁡ x = −  1   3


  ⟺  cot ⁡ x =  cot ⁡   ( −  π 3 )


  ⟺ x = −  π 3 + k π ,   k ∈ ℤ


  c o t   x   = m


  s i n


  𝛼


  s i n


  c o s


  t a n


  𝛼


  ( )   ,   ( )  


   ( −   𝜋 2 ;   𝜋 2 )


  ( )  


  ( 0 ; 𝜋 )


  ( )  


  ( )  


   | m | ≤ 1


  ( )   ,   ( )  


  𝛼


  −  90  o


   90  o


  ( )  


  𝛼


   0  o


   180  o


  ( )  


  ( )  


   | m | ≤ 1


   . , , ,


  c o s   𝛼   = − 0 , 75


  138 ° 35 ′ 25 , 36 ′ ′


  𝛼


  2 , 418858406


  t a n   𝛼 = 2 , 46


  𝛼


  67 ° 52 ′ 41 , 01 " .


  1 , 184695602


  c o t   𝛼 = − 6 , 18


  𝛼


  −   9 ° 11 ′ 29 , 38 "


  𝛼


  − 0 , 1604218219


  [ 2 𝜋 ; 4 𝜋 ]


     sin ⁡  3 x   cos ⁡  x + 1 = 0


  2  sin ⁡  x − 1 = 0


  − 𝜋 < x < 𝜋


  m .  sin ⁡  x + 3  cos ⁡  x = 5


   | m | ≤ 4


   | m | ≥ 4


  m ≤ − 4


  m ≥ 4


   cos ⁡  x − m = 0


   [     m < − 1       m > 1      


  m   >   1


  − 1 ≤ m ≤ 1


  m < − 1


  2    sin 2 ⁡  x + 3  cos ⁡  x − 3 = 0


  M   +   m


  −   𝜋 6


    𝜋 6


  −   𝜋 3


   sin ⁡  x =    3 2 ⟺  sin ⁡  x =  sin ⁡    𝜋 3 ⟺


   [     x =   𝜋 3 + k 2 𝜋                       x = 𝜋 −   𝜋 3 + k 2 𝜋 ( k ∈ Z )


  ⟺


   [     x =   𝜋 3 + k 2 𝜋       x =   2 𝜋 3 + k 2 𝜋  ( k ∈ Z ) .


  2  cos ⁡  x = −  2 ⟺  cos ⁡  x = −    2 2 ⟺  cos ⁡  x =  cos ⁡    3 𝜋 4


  ⟺


  x = ±   3 𝜋 4 + k 2 𝜋 ,    ( k ∈ Z ) .


   3  tan ⁡   (   x 2 +  15  o ) = 1 ⟺  tan ⁡   (   x 2 +  15  o ) =  tan ⁡   30  o


  ⟺ x =  30  o + k  360  o ,   k ∈ Z


   cot ⁡   ( 2 x − 1 ) =  cot ⁡    𝜋 5 ⟺ 2 x − 1 =   𝜋 5 + k 𝜋 ,   k ∈ Z


  ⟺ x =   𝜋 10 +  1 2 + k   𝜋 2 ,   k ∈ Z .


   sin ⁡  2 x +  cos ⁡  4 x = 0 ⟺  cos ⁡  4 x =  sin ⁡   ( − 2 x ) ⟺  cos ⁡  4 x =  cos ⁡   (   𝜋 2 −  ( − 2 x ) )


  ⟺  cos ⁡  4 x =  cos ⁡   (   𝜋 2 + 2 x ) ⟺


   [     x =   𝜋 4 + k 𝜋                   x = −   𝜋 12 + k   𝜋 3  ( k ∈ Z ) .


  c o s   3 x   =   −   c o s   7 x   ⇔   c o s   3 x   =   c o s ( 𝜋   +   7 x )


  ⟺


   [     x = −   𝜋 4 + k   𝜋 2       x = −   𝜋 10 + k   𝜋 5  ( k ∈ Z ) .


  y =   − g  2   v 0 2    cos 2 ⁡  𝛼   x 2 + x  tan ⁡  𝛼 ⟺ y =   − 9 , 8    2 . 500 2    cos 2 ⁡  𝛼   x 2 + x  tan ⁡  𝛼


  x =     v 0 2  sin ⁡  2 𝛼  g =    500 2  sin ⁡  2 𝛼  9 , 8


  x =     v 0 2  sin ⁡  2 𝛼  g = 22   000


     500 2  sin ⁡  2 𝛼  9 , 8 = 22   000 ⟺  sin ⁡  2 𝛼 =   22   000 . 9 , 8   500 2 ⟺  sin ⁡  2 𝛼 =  539 625 ⟺  [    𝛼 ≈  29  o  47 ′  36  ′ ′   𝛼 ≈  60  o 12 ′ 23 ′ ′


  x = 2  cos ⁡   ( 5 t −   𝜋 6 ) = 0 ⟺ 5 t −   𝜋 6 =   𝜋 2 + k 𝜋 ⟺ t =   2 𝜋 15 +   k 𝜋 5    ( k ∈ ℤ )


  0 ≤ t ≤ 6 ⟺ 0 ≤   2 𝜋 15 + k   𝜋 5 ≤ 6 ⟺ −  2 3 ≤ k ≤  30  𝜋 − 2 = 7 , 55


  k


  k ∈  { 0 ; 1 ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 }


  𝛼 = −   5 𝜋 6 ; 𝛽 =   𝜋 3 ; 𝛾 =   25 𝜋 3 ; 𝛿 =   17 𝜋 6


  𝛽


  𝛾


  𝜋 − 𝛼


  𝛼


  s i n ( 𝜋   −   𝛼 ) = s i n   𝛼 ;   c o s ( 𝜋   −   𝛼 ) = − c o s   𝛼


  𝜋 + 𝛼


  𝛼


  1 𝜋


  s i n ( 𝜋 + 𝛼 ) = − s i n   𝛼 ,   c o s ( 𝜋 + 𝛼 ) =   − c o s   𝛼


  c o s ( a   −   b )   =   c o s   a   c o s   b   +   s i n   a   s i n   b


  s i n ( a   −   b )   =   s i n   a   c o s   b   −   c o s   a   s i n   b


 


  


 


  


 


  M   =   c o s ( a   +   b )   c o s ( a   −   b )   −   s i n ( a   +   b )   s i n ( a   −   b )


  =   c o s [ ( a   +   b )   +   ( a   −   b ) ]


  =  cos ⁡  2 a = 2    cos 2 ⁡  a   −   1  


  =   1   −   2    sin 2 ⁡  a


  y = c o s   x


  ℝ


  [ −   1 ; 1 ] ;


  2 𝜋


  y = c o t   x


  𝜋


  y = s i n   x


  y = c o s   x


  s i n   x = c o s   x ⇔ t a n   x = 1


   tan ⁡  x =    sin ⁡  x   cos ⁡  x


  ⟺ x =   𝜋 4 + k 𝜋 ,   k ∈ Z


  − 2 𝜋 ≤   𝜋 4 + k 𝜋 ≤   5 𝜋 2 ⟺ −   9 𝜋 4 ≤ k 𝜋 ≤   9 𝜋 4 ⟺ − 2 , 25 ≤ k ≤ 2 , 25


  k ∈ ℤ


  k ∈ { −   2 ;   −   1 ;   0 ;   1 ;   2 }


  y = s i n   x


  y = c o s   x


   [ − 2 𝜋 ;   5 𝜋 2 ]


     cos ⁡  x   sin ⁡  x − 1


   sin ⁡  x − 1 ≠ 0 ⟺  sin ⁡  x ≠ 1 ⟺ x ≠   𝜋 2 + k 2 𝜋 ,   k ∈ Z


  D = R \    {    𝜋 2 + k 2 𝜋 |  k ∈ Z }


   tan ⁡  𝛼 =  1 2


   cot ⁡  𝛼


   cot ⁡  𝛼 = 2


   cot ⁡  𝛼 =  2


   cot ⁡  𝛼 =  1 4


   cot ⁡  𝛼 =  1 2


  A =  1  2  sin ⁡   10  o − 2  sin ⁡   70  o


   cot ⁡  𝛼 = 15


   sin ⁡  2 𝛼


   11 113


   13 113


   15 113


   17 113


  y =  |  tan ⁡  x |


  y =  |  cos ⁡  2 x |


  y = |  cos ⁡  x |


  y = |  sin ⁡  x |


   sin ⁡  x = m + 1


  m ∈  [ − 1 ; 1 ]


  m ∈  [ − 2 ; 2 ]


  m ∈  [ − 2 ; 0 ]


  m ∈  [ 0 ; 2 ]


    𝜋 2 < 𝛼 < 𝜋


   sin ⁡  𝛼 > 0


     sin 2 ⁡  𝛼 +    cos 2 ⁡  𝛼 = 1


   sin ⁡  𝛼 =  1 −    cos 2 ⁡  𝛼 =  1 −    ( −  1   3 ) 2 =    6 3


   sin ⁡   ( 𝛼 +   𝜋 6 ) =  sin ⁡  𝛼  cos ⁡    𝜋 6 +  cos ⁡  𝛼  sin ⁡    𝜋 6 =    6 3 .    3 2 +  ( −  1   3 ) .  1 2 =   3  2 −  3 6


   cos ⁡   ( 𝛼 +   𝜋 6 ) =  cos ⁡  𝛼  cos ⁡    𝜋 6 −  sin ⁡  𝛼  sin ⁡    𝜋 6 = −  1   3 .    3 2 −    6 3 .  1 2 =   − 3 −  6 6


   sin ⁡   ( 𝛼 −   𝜋 3 ) =  sin ⁡  𝛼  cos ⁡    𝜋 3 −  cos ⁡  𝛼  sin ⁡    𝜋 3 =    6 3   .  1 2 −  ( −  1   3 ) .    3 2 =    6 + 3 6


   cos ⁡   ( 𝛼 −   𝜋 6 ) =  cos ⁡  𝛼  cos ⁡    𝜋 6 +  sin ⁡  𝛼  sin ⁡    𝜋 6 = −  1   3 .    3 2 +    6 3 .  1 2 =   − 3 +  6 6


     sin 2 ⁡  𝛼 +    cos 2 ⁡  𝛼 = 1


   sin ⁡  2 𝛼 = 2  sin ⁡  𝛼  cos ⁡  𝛼


  V T = (  sin ⁡  𝛼 +    cos 2 ⁡  𝛼 =    sin 2 ⁡  𝛼 +    cos 2 ⁡  𝛼 + 2  sin ⁡  𝛼  cos ⁡  𝛼 = 1 +  sin ⁡  2 𝛼 = V P


     sin 2 ⁡  𝛼 +    cos 2 ⁡  𝛼 = 1


   cos ⁡  2 𝛼 =    cos 2 ⁡  𝛼 −    sin 2 ⁡  𝛼


  V T =    cos 4 ⁡  𝛼 −    sin 4 ⁡  𝛼 =    (    cos 2 ⁡  𝛼 ) 2 −    (    sin 2 ⁡  𝛼 ) 2


  =  (    cos 2 ⁡  𝛼 +    sin 2 ⁡  𝛼 )  (    cos 2 ⁡  𝛼 −    sin 2 ⁡  𝛼 ) = 1 .  cos ⁡  2 𝛼 =  cos ⁡  2 𝛼 = V P


  − 1 ≤  cos ⁡   ( 2 x −   𝜋 3 ) ≤ 1 ,   ∀ x ∈ R


  ⟺ − 2 − 1 ≤ 2  cos ⁡   ( 2 x −   𝜋 3 ) − 1 ≤ 2 − 1 ,   ∀ x ∈ R


  ⟺   − 3 ≤ y ≤ 1 ,   ∀ x ∈ R


   sin ⁡  x +  cos ⁡  x =  2  (  1   2  sin ⁡  x +  1   2  cos ⁡  x )


  ⟺  2 .  (  cos ⁡    𝜋 4  sin ⁡  x +  sin ⁡    𝜋 4  cos ⁡  x ) =  2  ( x +   𝜋 4 )


  y =  2  sin ⁡   ( x +   𝜋 4 )


  − 1 ≤  sin ⁡   ( x +   𝜋 4 ) ≤ 1 ,   ∀ x ∈ R


  ⟺ −  2 ≤ y ≤  2 ,   ∀ x ∈ R


   cos ⁡   ( 3 x −   𝜋 4 ) = −    2 2 ⟺  cos ⁡   ( 3 x −   𝜋 4 ) =  cos ⁡    3 𝜋 4


  ⟺


   [     3 x −   𝜋 4 =   3 𝜋 4 + k 2 𝜋               3 x −   𝜋 4 = −   3 𝜋 4 + k 2 𝜋    ( k ∈ Z ) ⟺


   [     x =   𝜋 3 + k   2 𝜋 3               x = −   𝜋 6 + k   2 𝜋 3


  ( k ∈ Z )


  2    sin 2 ⁡  x − 1 +  cos ⁡  3 x = 0 ⟺ −  ( 1 − 2    sin 2 ⁡  x ) +  cos ⁡  3 x = 0


  ⟺ −  cos ⁡  2 x +  cos ⁡  3 x = 0 ⟺  cos ⁡  3 x =  cos ⁡  2 x


  ⟺


   [     3 x = 2 x + k 2 𝜋       3 x = − 2 x + k 2 𝜋 ( k ∈ Z ) ⟺


   [     x = k 2 𝜋       x = k   2 𝜋 5  ( k ∈ Z ) .


   tan ⁡   ( 2 x +   𝜋 5 ) =  tan ⁡   ( x −   𝜋 6 ) ⟺ 2 x +   𝜋 5 = x −   𝜋 6 + k 𝜋 ,   k ∈ Z


  ⟺ x = −   11 𝜋 30 + k 𝜋 ,   k ∈ Z


  p ( t )


  T =   2 𝜋  160 𝜋 =  1 80


  T =  1 80


  1   :  1 80 = 80


  − 1 ≤  sin ⁡   ( 160 𝜋 ) ≤ 1


  t ∈ R


  ⟺ − 25 ≤ 25  sin ⁡   ( 160 𝜋 t ) ≤ 25


  t ∈ R


  ⟺ 115 +  ( − 25 ) ≤ 115 + 25  sin ⁡   ( 160 𝜋 t ) < 25 + 115 ,  


  t ∈ R


  ⟺ 90 ≤ p  ( t ) ≤ 140


  t ∈ R


  140 / 90


  i =  50  o ,     n 1 = 1 ,     n 2 = 1 , 33


     sin ⁡  i   sin ⁡  r =     n 2    n 1


     sin ⁡   50  o   sin ⁡  r =   1 , 33 1


   sin ⁡  r ≠ 0


  ⟺  sin ⁡  r ≈ 0 , 57597


  ⟺  sin ⁡  r ≈  sin ⁡   (  35  o  10 ′ ) ⟺


   [     r ≈  35  o  10 ′ + k  360  o                                     r ≈  180  o −  35  o  10 ′ + k  360  o    ( k ∈ Z ) .


  ⟺


   [     r ≈  35  o  10 ′ + k  360  o       r ≈  144  o  50 ′ + k  360  o  ( k ∈ Z ) .


  0 ° < r < 90 °


  r ≈ 35 ° 10 ’


  r ≈ 35 ° 10 ’

