CHUYEN DBE TOAN THY'C TE 11 WEB: Toanthaycu.com

CHUYEN PE 1_GOC LUQNG GIAC VA GIA TRl LUQNG GIAC
A. KIEN THU'C CO' BAN CAN NAM
1. G6c lwong giac va s6 do cha géc lwgng giac
Trong mat phang, cho hai tia Ou,Ov . Xét tia Om cung ndm trong mat phang nay. Néu tia Om quay quanh
diém O, theo mdt chidu nhat dinh tir Ou dén Ov, thi ta ndi né quét mét goc lwong gidc véi tia dau Ou, tia
cudi Ov va ki hiéu Ia (Ou, Ov). Quy wdc chiéu quay ngugc vai chiéu quay cla kim déng hd 13 chiéu duong,
chiéu quay cung chiéu kim déng ho la chiéu am.
S6 do cua goc lugng gidc cé tia dau Ou , tia cudi Ov duoc ki hiéu la sd (Ou,Ov).
2. Born vi do géc va do dai cung tron
Pé do gbc, ta dung don vi do va radian.

. 180
Quan hé gilta do va radian: 1 - rad va Irad =(ﬂ] )
180 T

Mot cung cha dudng tron ban kinh R va c¢6 s6 do o rad thi dd dai [/ = Ra . Trén dwdng tron lwong gidc, ta
biéu dién mot géc lwgng gidc cé s6 do bang o (d6 hodc radian) bang cach chon tia dau 13 tia 04 va tia cudi
la tia OM , v&i diém M trén duwdng tron lwgng gidc sao cho Sd(OA, OM) =q .Diém M duoc goila diém
biéu dién goc lwong gidc cé s6 do o .

Cac gia tri cosa,sina, tana, cotar dugc goi la cac gia tri lvong gidc cla a,sina, cosa xac dinh véi moi gia

tri cla « ; tan a xac dinh khi « ¢%+k7r (keZ); cotaxac dinh khi a # kz(keZ).

B. BAI TAP VAN DUNG

Caul: Mot vé tinh duoc dinh vi tai vi tri A trong khong gian. T vitri A, vé tinh bat dau chuyén dong
quanh Trai Dat theo quy dao la duwdng tron vai tdm la tdm O cda Trdi Dat, ban kinh 9000km .
Biét rang vé tinh chuyén dong hét mot vong cla quy dao trong 2h.
a) Hay tinh quang dudng vé tinh d3 chuyén déng duoc sau: 1h; 3h; 5h.
b) Vé tinh chuyén déng dwoc quing duwdng 200000 km sau bao nhiéu gi®r (lam tron két qua
dén hang don vi)?

Cau2: Trong Hinh 15, mam banh xe 6 t& duoc chia thanh 5 phan bang nhau. Viét cdng thirc s6 do
téng quat clda gdc lugng giac (Ox,ON).

Hinh 15

Cau3: Vjtricac diém B,C,D trén canh quat dong co may bay trong Hinh 16 c6 thé dwoc bidu dién

cho cdc goc lvong gidc nao sau day?

Tk hez) E ik (ken)E vk (k).
23 6 = 3 23
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Hinh 16

2. 171> n . oA . by 2. s Y n e ~ 5 N s 1
Cau 4. Hai li la mét don vi chiéu dai hang hai, dwoc tinh bang dé dai moét cung chan mét géc o = (%j

clia duwong kinh tuyén (Hinh 17). P6i s6 do a sang radian va cho biét 1 hai | bang khodng bao
nhiéu kilémét, biét ban kinh trung binh clGa Trédi D4t 13 6371 km . Lam tron két qud dén hang
phan tram.

Hinh 17

Cau5: Thanh OM quay nguoc chiéu kim dong hd quanh trucOcta né trén mot mat phang thing
dirng va in bong vuéng géc xuéng mat dat nhu Hinh 12. Vi tri ban dau cta thanh 1a OA4. Héi d6

dai bong O'M cia OM khi thanh quay duoc 3% vong |1a bao nhiéu, biét dé dai thanh OM la

15 cm? K&t qua lam tron dén hang phan mudi.

l l l:lnh sdng

bong
Hinh 12

Cau 6:  Khixe dap di chuyén, van I cla banh xe quay quanh truc O theo chiéu kim déng ho véi tdc do
géc khong d6ila 11 rad /s (Hinh 13). Ban dau van nam & vi tri 4. H&i sau mot phut di chuyén,
khoang cach tir van dén mat dat la bao nhiéu, biét ban kinh 04 =58 ¢cm ? Gia s d6 day cda l6p
xe khéng dang ké. Két qua lam tron dén hang phan muoi.
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Hinh 13
Cau7: Banh xe cla nguoi di xe dap quay duoc 11 vong trong 5 gidy.
a) Tinh goc (theo d6 va radian) ma banh xe quay dwoc trong 1 giay.
b) Tinh d6 dai quing duwdng ma nguoi di xe da di dugc trong 1 phut, biét rang dwdng kinh cla
banh xe dap la 680 mm .
Cau8: M6t chiéc quat tran ndm cdnh quay vdi tdc dd 175 vong trong mot phat. Chon chiéu quay cla
quat I3 chiéu duong.
a) Sau 5 gidy, cdnh quat quay duwoc mot goc cd sé do bao nhiéu radian?
b) Sau thoi gian bao lau cdnh quat quay dwoc mot goc cd sé do 427 ?
Cau9: Trongchang dua nudc rat, banh xe cia mot van dong vién dua xe dap quay dugc 30 vong trong
8 gidy. Chon chiéu quay cla béanh xe la chiéu dwong. Xét van V cla banh xe.
a) Sau 1 phut, van V' d6 quay dwoc mét goc cé sé do bao nhiéu radian?
b) Biét rang ban kinh ctia banh xe 13 35 cm. D6 dai quing dwdng ma van dong vién dua xe dap
da di duwoc trong 1 phut la bao nhiéu mét?

Hinh 6

Cau 10: Thanh OM quay nguoc chiéu kim dong hd quanh géc O cla né trén mot mit phang thang
dirng va in bong vudng gdc xudng mat dat nhu hinh bén. Vi tri ban dau cda thanh 1a OA4. Héi do

dai béng O'M cla OM khi thanh quay duoc % vong |a bao nhiéu, biét d6 dai thanh OM 3

10 cm ? K&t qud lam tron dén hang

phan mudi.
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

1 1 l'anh sing

M o
boéng
Hinh 1

DO dai cla ngay tur lic Mat Troi moc dén lic Mat Troi [dn & mét thanh phd X trong ngay tha

t clia ndm dugc tinh xp xi bdi cong thire d (1) = 4sin[32?”5(t—80)}+12 (teZ val<t<365).

Thanh phé X vao ngay 31 thang 1 ¢4 bao nhiéu gio c6 Mat Trai chiéu sang? Lam tron két qua
dén hang

phan mudoi.

Mot vé tinh dugc dinh vi tai vitri 4 trong khong gian. Tt vi tri A4, vé tinh bat dau chuyén dong
quanh Trdi D4t theo quy dao la dwdng tron vai tam 1a tdm O cda Tréi DAat. Gia sir vé tinh chuyén
déng hét mot vong cta quy dao trong 2 h theo chiéu kim déng hoé. Khi vé tinh chuyén déng
dwoc 3 h, ban kinh cla vong quay quét mot géc lugng gidc cé s6 do bang bao nhiéu? (Tinh theo
don vi radian).

Mot vong quay Mat Trdi quay moi vong khodng 15 phut. Tai vi tri quan sét, ban Linh thay vong
quay chuyén ddng theo chiéu kim déng hd. Khi vong quay chuyén déng dwoc 10 phut, ban kinh
clia vong quay quét mot géc lugng gidc cd s6 do bang bao nhiéu? (Tinh theo don vj radian).
Banh xe cla nguoi di xe dap quay duoc 12 vong trong 6 gidy.

a) Tinh goc (theo d6 va radian) ma banh xe quay duwgc trong 1 giay.

b) Tinh qudng dudng ma ngudi di xe d3 di dwoc trong 1 phat, biét rang duwdng kinh banh xe
dap la 860 mm.

Kim gi®& dai 6 cm va kim phut dai 11 cm cta dong ho chi 4 gid. Hai thoi gian it nhat dé 2 kim
vudng géc véi nhau |a bao nhiéu? Luc d6 téng quang dwdng hai dau mut kim gi& va kim phut di
dwoc la bao nhiéu?

Mét chiéc quat tran ndm canh quay vdi toc dd 45 vong trong mot phat. Chon chiéu quay cla
quat 1a chiéu thuan. Sau 3 gidy, quat quay dugc mét géc cé sd do bao nhiéu radian?

Kim phat va kim gio cha déng hé I&dn nha Buu dién Thanh phé Ha Noéi theo thi tu dai 1,75mva
1,26m . Hoi trong 15 phat, mi kim phut vach nén cung tron cé d6 dai bao nhiéu? Cling cau hoi
dé cho kim gio.

Huyén |j Quan Ba tinh Ha Giang va huyén |i Cai Nuwdc tinh Cd Mau cling nam & 105°kinh dong,
nhwng Quan Ba & 23°vi bac, Cai Nudc & vi d6 9°bac. Hay tinh dd dai clia cung kinh tuyén ndi
hai huyén li d6 (khoang céch theo dudng chim bay), coi Trai D4t cé ban kinh 6278km .

Tran Dinh Cu - 0834332133



CHUYEN PE TOAN THU'C TE 11 WEB: Toanthaycu.com?

CHUYEN PE 1_GOC LUONG GIAC VA GIA TR| LUONG GIAC
A. KIEN THU'C CO' BAN CAN NAM
1. Géc lwong gidc va sé do clia goc lwong giac
Trong mat phang, cho hai tia Ou,Ov. Xét tia Om clng nam trong mat phang nay. Néu tia Om quay quanh
diém O, theo modt chidu nhat dinh tir Ou dén Ov, thi ta ndi né quét mét géc lwong gidc védi tia dau Ou, tia
cudi Ov va ki hiéu la (Ou,Ov). Quy wéc chiéu quay nguoc véi chiéu quay ctia kim déng hb la chigu duong,
chiéu quay cung chiéu kim déng hé la chiéu dm.
S6 do cta goc lwong gidc cé tia dau Ou , tia cubi Ov dugc ki hiéu la sd (Ou,Ov).
2. Bon vi do géc va do dai cung tron

Dé do gdc, ta dung don vi d6 va radian.

Quan hé gitta d6 va radian: 1 - rad va lrad = @ )
180 Vs

Mét cung cha duwdng tron ban kinh R va cé sd do o rad thi d6 dai / = Ra . Trén dudng tron luvong gidc, ta
biéu dién mot géc lugng gidc cé s6 do bang « (d6 hodc radian) bang cach chon tia dau 1a tia OA4 va tia cubi
la tia OM , v&i diém M trén duwdng tron lwong giac sao cho sd(OA, OM) =q .Diém M duwoc goila diém
biéu dién géc lvgng gidc c6 s6 do o .

Cac gia tri cosa,sina, tana, cotar dugc goi la cac gia tri lvong gidc cla a,sina, cosa xac dinh v&i moi gia

tri clla « ; tan a xac dinh khi « ¢%+k7r (keZ); cotaxac dinhkhi a # kz(k e Z).

B. BAI TAP VAN DUNG
Cau 1: Mot vé tinh dugc dinh vi tai vitri 4 trong khong gian. Tt vi tri A4, vé tinh bat dau chuyén dong
quanh Trai Dat theo quy dao |a duwdng tron vai tdm [a tdm O cda Trdi Dat, ban kinh 9000km .
Biét rang vé tinh chuyén dong h&t mot vong cta quy dao trong 2h.
a) Hay tinh quang dudng vé tinh da chuyén déng duoc sau: 1h; 3h; 5h.
b) Vé tinh chuyén déng dwoc quing duwdng 200000 km sau bao nhiéu gi®r (lam tron két qua
dén hang don vi)?
Loi giai
a) Chiéu dai mot vong cla quy dao la: 9000.2. (km)
Quang dudng vé tinh d3 chuyén d6 dwoc sau 1 gior 1a
w = 60007r(km)

Quang dudng vé tinh da chuyén d6 dugc sau 3 gior 1a 180007 (km)

Quang dudng vé tinh d3 chuyén d6 dwoc sau 1 gior 1a
2-

200027 5 _ 30000 (k)

b)Vé tinh chuyén dong dugc quang dudng 200000 km sau sb gid la:

200000

60007
Cau2: Trong Hinh 15, mam béanh xe 6 t6 dwoc chia thanh 5 phan bang nhau. Viét cong thirc s6 do

téng quét cda goc lugng giac (Ox,ON).

~11 (gio)
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Hinh 15

Lo gidi
Do mam banh xe 6 t6 dwoc chia thanh 5 phan bang nhau nén s6 do géc clia mbi phan sé la:
360°:5=72"
Theo Hinh 15,]\707Vtu’o’ng &ng véi 2 trong 5 phan d3 chia hay Z\jOTV =2.72" =144°
Ma xOM =45°
Suy ra xON =144 —45" =99°
Cau3: Vjtricac diém B,C,D trén canh quat ddong co may bay trong Hinh 16 c6 thé dwoc biéu dién
cho cac goc luvgng giac nao sau day?

Tk (hez) E ik (ken)E vk (k).
23 6 = 3 23

Hinh 16

Lovi giai

+) Xét cac goc lwong giac ¢ s6 do %+k7r(k eZ)
Vé&i k chan ta cé cdc goc lwong gidc cé s6 do %-I-kﬂ'(k € Z) dugc biéu dién béi diém B;
V&i k 1é ta cé cac goc lwong giac cé s6 do %Hm(k € Z) dugc biéu dién bai diém B'(0;-1).
Vi vay cac diém B, C, D khong thé biéu dién cho cac géc lugng gidc cé s do %+k7r(k €Z)

ie e ce /4 27
+) Xét cac géc lwong gidc cé s6 do ?+ kT(k €Z)
V&i k = 0 ta co goc lugng giac co s6 do % duwoc biéu dién béi diém D.

N - 2 e T
V&i k=1 ta co gbc lwong gidc cod so do ?7[4‘?7[:% duwoc biéu dien boi diéem B.
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o T ok
VGik =2 ta c6 goc lwong gidc c6 sb do ?”+2.?” =?’T duoc bidu didn béi diém C
2r -

Véi k =3 ta cé géc lwong gidc c66 do %+3-T :?+27r duoc biéu dién béi diém D.
N A / , .z ;R - 27[ R . X 2. R
Vi vay cac goc lugng giac cd so do ?+k?(k € Z) dwoc biéu dien bai cac diém B, C,D
, , , ., , T T
+) Xét cac goc lwong gidc cé s6 do 3+k§(k €Z)
V@i k = 0 ta co goc lugng giac co s6 do % duwoc biéu dién badi diém B.
T Sr

V&ik =1 ta cé géc lwong gidc cé s6 do %+§ = duoc biéu dién bdi diém M.

x 7 T T
V&i k=2 tacd goc lwgng giac co so do %+2%:—ﬂ duoc biéu dien boi diém C.

~ 3 T T ,

V&i k=3 tacé goc lugng gidc cé so do %+3%:—”. dugc biéu dien boi diém B'.
~ 11 4 X ? . w4

V@i k = 4 ta cd goc lugng giac c6 s6 do %+4%=?ﬂ.=—%+2ﬂ' dugc biéu dien boi diém D
’ 13 Y T

V&i k =5 ta cé géc lugng gidc cd s6 do %+5%:T”:£+27[ duwogc biéu dién boi diém N.

Vi k =6 ta co goc luong gidc co s6 do %+6% S duwoc biéu dién bai diém B.
Vi vay cac diém B,C,D khong thé biéu dién cho cac géc lugng gidc ¢ s6 do la

%+k§(kez).

2. 17 N A . N e by 2. Ve N A e A 9 " 7’ 1
Cau 4: Hai li la mét don vi chiéu dai hang hai, dwogc tinh bang d6 dai mét cung chan mét géc a = (@j

clia duwong kinh tuyén (Hinh 17). P6i s6 do « sang radian va cho biét 1 hai Ii bang khodng bao
nhiéu kildmét, biét ban kinh trung binh cda Trai Pat la 6371 km . Lam tron két qud dén hang
phan tram.

Hinh 17

Lo giai
1

: ( 1 jq 7[.% 7[
Taco:a=|— | = = ra
60 180 10800
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Cau 5:

Cau 6:

T

Do dai cung changéc a 1a: a-R= 00-6371z1,85 km .

Vay 1 hai li bang 1,85km.

Thanh OM quay nguoc chiéu kim dong hd quanh truc O clia né trén mot mat phang thang
dirng va in bong vudng goc xudng mat dat nhuw Hinh 12. Vi tri ban dau cda thanh 1a O4. Hoi d6

dai bong O'M ctia OM khi thanh quay duwoc 3% vong la bao nhiéu, biét do dai thanhOM la

15 cm ? K&t qua lam tron dén hang phan mudi.

l l:'mh sdng
"

bong

Hinh 12

Lo gidi

bong
Hinh 12

Dat hé truc toa do nhu hinh vé:
Ké MH vudng goc vai Ox.

Diém M 13 diém biéu dién géc lwong giac o .
Tacéd: o =3i-360° =1116".

10
Khi dé M(cos 1116°.15;sin 1116°.15)

Suy ra OH:\cos 1116°‘.15z12,1.

Vay d6 dai bong O'M' cia OM khi thanh quay duoc 3% vongla 12,1 cm.

Khi xe dap di chuyén, van I cla banh xe quay quanh truc O theo chiéu kim déng ho véi tdc dd
géc khong d6ila 11 rad /s (Hinh 13). Ban dau van nam & vi tri 4. H&i sau mot phut di chuyén,
khoang céch tir van dén mat dat la bao nhiéu, biét ban kinh 04 =58 cm ? Gia sir d6 day cuta lop
xe khéng dang ké. Két qua lam tron dén hang phan muoi.

Tran Dinh Cu - 0834332133 _



CHUYEN PE TOAN THU'C TE 11 WEB: Toanthaycu.com?

Cau 7:

Cau 8:

Mat dat
Hinh 13

L&i gidi
Sau mdt phut di chuyén, van 7 da quay dwoc mdt géc lwong gidc cé sé do goc la:
a =11.60=660 (rad).Khi d6 toa d6 diém V' biéu dién cho géc lwong gidc trén cé toa do la:

V(58-cosa;58-sina ) = (56;15,2)
Khi d6 khodng cach tir van dén mat dat khodng 58—15,2=42,8 cm.
Banh xe clGa nguoi di xe dap quay duoc 11 vong trong 5 gidy.
a) Tinh goc (theo d6 va radian) ma banh xe quay duwoc trong 1 giay.
b) Tinh d6 dai quing duwdng ma nguoi di xe da di dugc trong 1 phut, biét rang dwdng kinh cla
banh xe dap la 680 mm .
Loi giai

11
a) Trong 1 gidy, banh xe dap quay duoc 3 vong.

Vi mot vong rng véi géc bang 360° nén géc ma banh quay xe quay duoc trong 1 gidy la
15—1-360 =792".

Vi mot vong ng véi goc bang 27z nén gdc ma banh quay xe quay duoc trong 1 gidy 1a

b) Ta cé: 1 phat = 60 giay.
11
Trong 1 phut banh xe quay dugc 60-?: 132 vong.

Chu vi clia banh xe dap la: C = 6807z (mm).

Quang duwong ma nguoi di xe dap da di dugc trong mot phut la 132.680x
Mot chiéc quat tran ndm cdnh quay vdi téc d6 175 vong trong mét phut. Chon chiéu quay cla
quat |3 chiéu duong.
a) Sau 5 gidy, cdnh quat quay duwoc mot géc cd sé do bao nhiéu radian?
b) Sau thoi gian bao 1au canh quat quay duoc mot géc ¢ s6 do 427 ?
Loi gidi
a) Sau 1 giay, canh quat quay duwoc 16L05 :f—j (vong) theo chiéu duong.
Suy ra sau 1 gidy, cdnh quat quay duwoc mot goc cd sé do la :15—;2% :357”

y 35 175
Vay sau 5 gidy, canh quat quay duwgc mot géc co so6 do la TE-S = Tﬂ .
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b) Thoi gian dé canh quat quay dwgc mot géc cé s6 do 427 1a
42r: 35?” =7,2 gidy.

Cau9: Trongchang dua nudc rat, banh xe cia mot van dong vién dua xe dap quay dugc 30 vong trong
8 gidy. Chon chiéu quay cla bénh xe la chiéu dwong. Xét van V cla banh xe.
a) Sau 1 phut, van V' d6 quay dwoc mét goc cé sé do bao nhiéu radian?

b) Biét rang ban kinh ctia banh xe 13 35 cm. D6 dai quing dwdng ma van dong vién dua xe dap
da di duoc trong 1 phut la bao nhiéu mét?

L& giai

S 30 .
a) Sau 1 giay, van V' cua banh xe quay duoc ?:3,75 (vong).

Sau 1 phdt, van V' cla banh xe quay dugc 3,75-60 =225 (vong).
Suy ra sau 1 phat, van V cla banh xe quay dugc mét géec c¢d sé do 1a 225.27 =4507 .
b) M6i géc & tdm véi s6 do 1 rad chdn mot cung cé do dai bang ban kinh banh xe » =0,35 m.
Do d6 d6 dai quang dudng ma van dong vién dua xe dap da di dugc trong 1 phat la
4507 0,35 ~ 494,8( m).

Cau10: Thanh OM quay nguoc chiéu kim déng hd quanh gc O cla né trén mdt mit phang thang
dirng va in bong vudng géc xuéng mat dat nhu hinh bén. Vi tri ban dau cda thanh la OA4. H6i d6

dai béng O'M clGa OM khithanh quay duoc % vong |a bao nhiéu, biét d6 dai thanh OM |a

10 cm ? K&t qua lam tron dén hang

phan mudi.
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1 1 l-énh sdng

-

Cau 11:

Cau 12:

Cau 13:

M o
bong
Hinh 1
Loi gidi
60 120
Tacd a :E-Zﬂ :Tﬂ. Suyra O'M'= |OMcosa| =(10cos 1207 ~7,5 cm

DO dai cla ngay tur lic Mat Tréi moc dén lic Mat Troi [3n & mét thanh phd X trong ngay tha

t cGa nam duoc tinh xap xi bdi cong thirc d (1) = 4sin[%(1—80)}+12 (teZ val<t<365).

Thanh phé X vao ngay 31 thang 1 c¢6 bao nhiéu gio c6 Mat Troi chiéu sdng? Lam tron két qua
dén hang
phan mudi.
Loi gidi
d(31)=9,01 gio.
Mot vé tinh dugc dinh vi tai vitri 4 trong khdng gian. Tt vi tri A4, vé tinh bat dau chuyén dong
quanh Trdi D4t theo quy dao la dwdng tron vai tdm 13 tdm O cda Tréi DAat. Gid sir vé tinh chuyén
dong hét mot vong cua quy dao trong 2 h theo chiéu kim déng ho. Khi vé tinh chuyén dong
duwoc 3 h, ban kinh clia vong quay quét mot géc lugng gidc cé s6 do bang bao nhiéu? (Tinh theo
don vi radian).
Loi giai
Theo gia thiét, vé tinh chuyén déng theo chiéu kim déng hé nén sau 2 h, ban kinh cda vong
quay khi vé tinh chuyén dong quét dugc mot goc lwong giac bang -2z (rad).
Vay khi vé tinh chuyén déng dwoc 3 h thi ban kinh cla vong quay quét dugc mét goc luong
gidc bang —37 (rad)
Mot vong quay Mt Troi quay mai vong khodng 15 phdat. Tai vi tri quan sat, ban Linh thay vong
quay chuyén dong theo chiéu kim ddng hd. Khi vong quay chuyén déng duoc 10 phat, ban kinh
clia vong quay quét mot géc lwong giac cé s6 do bang bao nhiéu? (Tinh theo don vij radian).
L& gidi
Do vong quay Mt Troi quay moi vong khodng 15 phut va chuyén dong theo chiéu kim dong
ho nén sau 15 phut, ban kinh clia vong quay quét mét géc lvong gidc cé s6 do bang —27r(rad)
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Do d6, sau 10 phut, ban kinh clia vong quay quét mot géc lwong gidc ¢ s6 do bang
_2—7[-10 :_4—ﬂ(rad).

3
Banh xe cla nguoi di xe dap quay dugc 12 vong trong 6 gidy.
a) Tinh goc (theo d6 va radian) ma banh xe quay duwgc trong 1 giay.
b) Tinh quang dwdng ma ngudi di xe d3 di dugc trong 1 phut, biét rang dudng kinh banh xe
dap la 860 mm .

Loi giai
A s 12 . o s a2 o
a) Trong 1 gidy, banh xe quay dugc g =2 vong, tirc la quay dwgc mot géc4r(rad) hay 720 .
b) Trong 1 phut, quang duong ma nguoi di xe da di duoc la: [ =430.47.60 =1032007(mm).
Kim gi®& dai 6 cm va kim phut dai 11 cm cta dong ho chi 4 gid. Héi thoi gian it nhat dé 2 kim
vudng goc véi nhau la bao nhiéu? Luc d6 téng quang dudng hai dau mat kim gio va kim phat di
duwoc la bao nhiéu?

Lo gidi

M6t gio, kim phut quét dwoc mot géc luvgng gidc 27 ; kim gio quét dugc mot géc%.

, 11

Hiéu van toc gitta kim phat va kim gio la 27[—% :Tﬂ.

< i N o ny o s 2T
Vao luc 4 gio hai kim tao vé&i nhau mot géc la T .

. T P T A (27 )\ 1lm 1 |

Khoang thoi gian it nhat dé hai kim vudng goc v&i nhau la: T—E :?zﬁ (gio)

. Lo e
Vay sau 1 (gi0) hai kim s& vudng gbc vdi nhau.

2 ~ N . 4 , . . N 1 T l 2372'
Tong quang dwong hai ddu mat kim di dwoc 13:/ = Ra = 6.ﬁ.g+11.ﬁ.2ﬂ' =T( cm)

Mét chiéc quat tran nam canh quay vdi téc dd 45 vong trong mot phuat. Chon chiéu quay cla
quat |a chiéu thun. Sau 3 gidy, quat quay duwoc mdt géc cd sé do bao nhiéu radian?

Loi gidi
¢ 2 A N 45.2 3
Toc do goc cla quat tran la: il :—”(rad/s).
a N . 3 o
Sau 3 gidy, quat quay dugc moét géc co so do la: 7.3 = 7 rad.

Kim phdt va kim gio cha déng hé I&dn nha Buu dién Thanh phé Ha Noéi theo thi tu dai 1,75mva
1,26m . Hoi trong 15 phut, mii kim phuat vach nén cung tron cé dé dai bao nhiéu? Ciing cau hoi
dé cho kim gio.

L&i giai
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Cau 18:

. 1
a) Trong 15 phat thi mdi kim phat vach nén moét cung tron cé d6 dai bang Z do6 dai duwong

. 1 1
tron, do d6 d6 dai cGia cung nay bang: Z.Z;z.R = 2.271.1,75 = %7[ ~ 2,75(m) .

s 11
b) Trong 15 phat thi mii kim gio vach nén moét cung tron cé do dai bang R do6 dai duong

. 1 1 1 1 21
tron, do d6 d6 dai clia cung nay bang: —.—.27.R=—.—.27.1,26=——7~0,16(m).
4 12 4 12 400

Huyén |i Quan Ba tinh Ha Giang va huyén li Cai Nudc tinh Ca Mau clng nam & 105°kinh doéng,
nhwng Quan Ba & 23°vi bac, Cai Nudc & vi d6 9°bac. Hay tinh do dai cla cung kinh tuyén ndi
hai huyén li d6 (khoang céch theo dudng chim bay), coi Trai D4t c6 ban kinh 6278km .

Lo gidi
G6c & tdm chan cung kinh tuyén ndi huyén Quan Ba tinh Ha Giang va huyén Cai Nuéc tinh Ca
Mau c6 s6 do bang 23°—9°=14°. Vay d6 dai cung kinh tuyé&n dé bang

6378'14'ﬂz1558(km).
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CHUYEN BE 2: CONG THU'C LWONG GIAC
A. KIEN THU’C CO' BAN CAN NAM
1. CONG THU'C CONG
a—b)=cosacosb+sinasinb
a+b)=cosacosbh—sinasinb

a—b)=sinacosb—cosasinb

in(a—b)=

sin(a+b)=sinacosb+cosasinb
tana —tanb

(a-b)

a-b)=—7"——
l+tanatanb

tana + tan b
tan(a + ) = —mdt1and
l-tanatanb
2. CONG THUC NHAN DOI
sin2a =2sinacosa
cos2a=cos’a—sin*a=2cos’a—1=1-2sin’a

2tana
tan 2a =

l—tan’a’
3. CONG THU'C BIEN DOI TiCH THANH TONG

cosacosh = %[cos(a —b)+cos(a +b)]
sinasinb = %[cos(a —b)—cos(a +b)]
sinacosh = %[sin(a —b)+sin(a+b)].

4. CONG THU'C BIEN DOI TONG THANH TiCH

u-—-v

. . . u+v
sinu +sinv =2sin

COS

. . u-+v
sinu —sinv = 2cos

u+v u-—v

cosu +cosv =2cos

u-—-v

sin

. uU+v
COSu —COSV =—2sIn

B. BAI TAP VAN DUNG

Caul: Mot sgi cap R dugc gdn vao mot cot thang dirng & vi tri cach mét dat 14 m. Mot sgi cap S khac
cling dwoc gén vao cot d6 & vi tri cdch mét dat 12 m. Biét rang hai sgi cap trén cung dwoc gan
v3i mat dat tai mot vj tri cdch chan cét 15 m (Hinh 18).
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Cau 2:

Cau 3:

Cau 4:

o A
B
U ¢
14 m
l
12 m
7=
vy i
H 15 m o

Hinh 18
a) Tinh tana , & d6 « la goc gilra hai sgi cap trén.
b) Tim gbc « (lam tron két qua dén hang don vi theo don vi d6).
Cé hai chung cu cao tang xay canh nhau véi khoang cach gitra ching la HK = 20 m. D€ ddm bao
an ninh, trén néc chung cu th hai ngudi ta |3p camera & vi tri C. Goi A, B [an lugt 13 vi tri thap
nhat, cao nhat trén chung cu thir nhat ma camera cé thé quan sat dugc (Hinh 18). Hay tinh s6
do géc ACB (pham vi camera cé thé quan sat dugc & chung cu thit nhat). Biét rang chiéu cao
cla chung cu thi haila CK =32 m, AH =6 m, BH = 24 m (lam tron két qua dén hang phan mugi
theo don vi do).

‘ =]

(351

A
H K
Hinh 19

Trong Hinh 3, tam gidc ABC vubdngtai B va cd hai canh gécvuéng la 4B =4,BC =3. V& diém
D nim trén tia d6i cia tia CB thoa man CAD =30°. Tinh tan@, tlr d6 tinh d6 dai canh CD

D

Hinh 3

Trong Hinh 4, pit-tdng M cla déng co chuyén dong tinh tién qua lai doc theo xi-lanh 1am quay
truc khuyu I4. Ban dau 7, A, M thang hang. Cho « la géc quay cla truc khuyu, O 13 vj tri cla

pit-tong khi o :% va |3 hinh chiu ctia 4 1én Ix . Truc khuyu 14 rat ngén so v&i do dai thanh

truyén AM nén cé thé xem nhu d6 dai MH khdng déi va gan bang MA .
a) Biét L4 =8 cm, viét cOng thirc tinh toa d6 x,, cla diém M trén truc Ox theo «.

b) Ban dau a =0. Sau 1 phut chuyén dong, x,, = -3 cm. Xac dinh x,, sau 2 phat chuyén

dong. Lam tron két quad dén hang phan muoi.
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Cau 5:

Cau 6:

Cau 7:

A |
x(cm) 8

True khuyu f4 I pit-tong M

Hinh 4
Trong Hinh 5, ba diém M, N, P nam & dau cac cadnh quat cla tua-bin gid. Biét cac canh quat dai
31 m, do cao cla diém M so véi mat dat la 30 m, goc gitta cac canh quat la 2%[ va sb goc
(04,0M) la « .
a) Tinh sina va cosa.
b) Tinh sin cta céc goc lugng gidc (0O4,0N) va (0O4,0P), tir d6 tinh chiéu cao cla céc dién

N va P sovéi mat dat (theo don vi mét). Lam tron két qua dén hang phan tram.

Trong Vat li, phuong trinh téng quat cia mot vat dao déng diéu hoa cho bdi céng thirc
x(1) = Acos(wt +¢), trong d6 ¢ la thoi diém (tinh bang gidy), x(¢) la li d6 cla vat tai thoi diém
t, A a bién d6 dao dong (4 > 0) va ¢ e[-x; 7] la pha ban dau cta dao déng.

Xét hai dao déng diéu hoa cé phuwong trinh:
x (1)= 2005(%t+%)(cm),
x(1)= 2cos(%t—%}(cm).

Tim dao dong téng hop x(7)=x, (7)+x,(¢) va sir dung cdng thirc bién d6i tng thanh tich dé
tim bién dé va pha ban dau ctia dao déng téng hop nay.

Phuong trinh dao dong diéu hoa cla mét vat tai thoi diém ¢ gidy duoc cho bdi cong thirc
x(1) = Acos(wt + ), trong d6 x(¢)(cm) la li dd cla vat tai thoi diém ¢ gidy, 4 la bién d6 dao
dong (4>0) va ¢ e[+7;7] la pha ban dau cha dao dong.

Xét hai dao doéng diéu hoa c6 phuwong trinh  [An  lwot &
x, (t) =3cos (%t +%)(cm) vax,(t)= 3cos(%t —%)(cm).
a) Xac dinh phuong trinh clia dao dong téng hop x(7) = x, (1) +x,(1).

b) Tim bién dd va pha ban dau cla dao déng téng hop trén.
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Cau 8:

Cau 9:

Cau 10:

Mot soi cdp R duwoc gdn vao mot cot thang dirng & vj tri cdch mat dat 14 m. Mot sgi cap S
khac cling dwoc gan vao cot d6 & vi tri cdch mat dat 12 m. Biét rang hai soi cap trén cung duoc
gan véi mat dat tai mot vi tri cach chan cot 15 m (Hinh 3).

a) Tinh tana , & d6 « la goc gitra hai sgi cap trén.

b) Tinh s6 do géc a (lam tron két quad dén hang don vi theo don vi d6).

_ A

B
14m R
12m
S a
e e — 0
H 15m
Hinh 3

Trén mot manh dat hinh vuéng ABCD, bac An dat mot chiéc dén pin tai vi tri A chiéu chum
sang phan ki sang phia géc C. Bac An nhan thady gdc chiéu sdng clia dén pin gidi han béi hai tia
AM va AN, & d6 cac diém M,N lan luwot thudc cac canh sao cho

BM = %BC, DN = %DC (Hinh4).

De TC

M

. y

a) Tinh tan(m+m).
b) Géc chiéu sang clia dén pin bang bao nhiéu d6?

Hai song 4m ¢6 phuong trinh lan luot 1a f;(¢)=Csinawtva f,(1)=Csin(wt+a).

Hai song nay giao thoa v&i nhau tao nén mot am két hop c6 phuwong trinh

f(t)=f,()+ f,(¢t)=Csinot +Csin(wt +a).

a) Sir dung cong thirc cong chi ra rang ham f (t) c6 thé viét duoc dudi dang

f(t)=Asinwt + Bcosot, trong d6 A, B1a hai hing sb phu thugc vao « .

b) Khi C=10,0 = % , hiy tim bién d¢ va pha ban d4u ciia song 4m két hop, tirc 1a tim hai hang

s0 kva gsaocho f(t)=ksin(wr+¢).
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CHUYEN PE 2: CONG THUC LUQNG GIAC
A. KIEN THUC CO BAN CAN NAM
1. CONG THUC CONG
osacosb+sinasinb

cos(a—-b)=c

(
cos(a+b)=cosacosb—sinasinb

sin(a—b)=sinacosb—cosasinb
sin(a+b)=sinacosb+cosasinb
tana —tanb
tan(a b)=—
l+tanatanb
tana +tanb

t b)=—m8Mm .
an(a+ ) l-tanatanb

2. CONG THU'C NHAN POI
sin2a =2sinacosa
cos2a=cos’a—sin*a=2cos’a—1=1-2sin’a

2tana
tan 2a =

l—tan’a’
3. CONG THU'C BIEN POI TiCH THANH TONG

cosacosh = %[cos(a —b)+cos(a +b)]
sinasinb = %[cos(a —b)—cos(a +b)]
sinacosh = %[sin(cz —b)+sin(a+b)].

4. CONG THU'C BIEN POI TONG THANH TiCH

u-—v

) ) . uU+v
sinu +sinv =2sin cos

u+v . u—v

sinu —sinv =2cos sin 5
u+v u—v
cosu +cosv=2cos cos )
.UtV . u—v
COSu —COSV =—28In sin
B. BAI TAP VAN DUNG
Cau 1:

Mot soi cap R duoc gén vao mot cot théng dtmg ¢ vi tri cach mat déat 14 m. Mot soi cap S khac

cling duoc gin vao cot 46 & vi tri cach mat dat 12 m. Biét rang hai soi cap trén ciing duoc gin
v6i mat dat tai mot vi tri cach chan cot 15 m (Hinh 18).
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Cau 2:

H I15m 0
Hinh 18

a) Tinh tana , 6 d6 « 1a goc gitra hai sgi cap trén.

b) Tim goc « (lam tron két qua dén hang don vi theo don vi do).

Loi giai
a) Xét DAOH vudng tai H , ta co: tanf = A7 = H
HO 15
Dit BOH =y
: BH 12 4
Xét DBOH vuong tai H, tacod: tany =——=—=—.
HO 15 5
tana :tan(ﬂ—B/OTJ):tan(,B—y):M
1+ tanftany

4 _4 2
_ 15 5 _15 _10
1144 131131
155 75

Vay tana :ﬂ_
131

<\ 10 Ay A r 5 ’ r A A A ’ J
b) Tu tan a = Bl de tim s0 do goc a, ta st dung may tinh cam tay an lan lugt cac nut:

[SHIFT] [tan] [1] [o] [+ ] 1] 3] 1] 5]

Ta duoc két qua lam tron két qua dén hang don vi theo don vi do 1a 4°.

Vay a = 4°.

C6 hai chung cur cao tang xay canh nhau v6i khoang cach gitra chung 1a HK = 20 m. Dé dam bao

an ninh, trén n6c chung cu thtr hai nguoi ta lap camera & vi tri

C. Goi A, B lan luot 1a vi tri

thip nhat, cao nhat trén chung cu thir nhit ma camera c6 thé quan sat dugc (Hinh 18). Hiy tinh
s6 do goc ACB (pham vi camera c6 thé quan sat dugc & chung cu thir nhit). Biét rang chiéu cao
ctia chung cu thi hai 1a CK =32 m, AH = 6 m, BH = 24 m (1am tron két qua dén hang phan mudi

theo don vi d9).

A
H K
Hinh 19
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Loi giai
K¢ AM 1 CK, BN L CK (hinh v¢) ta co:

L]

BN =AM =HK =20 (m);
CN=CK-NK=CK-BH=32-24=8 (m);
MN=AB=BH-AH=24-6=18 (m);
CM=CN+MN=8+18=26 (m).

Dit BCN =a, ACM = 3.

Xét ABCN vudng tai N co: tana =ﬂ=§=§;
CN 8 2

Xét AACM vudng tai M co: tanﬁ:ﬂzﬁzm;
CM 26 13

Ta cb: tan ACB = tan(l?(?\f—/l/é]\\/[) =tan(a - f3)

510

tang—tanf _ o 13 _45

I+tanatang |, 5 10 76
213

— tan ACB =

Cau 3: Trong Hinh 3, tam giac ABC vudng tai B va c6 hai canh goc vudng 1a 4B =4,BC =3. V& diém
D nim trén tia déi cta tia CB thoa man CAD =30°. Tinh tan BAD, tix d6 tinh do dai canh CD

30°

B~ 3 C D
Hinh 3

Loi giai

Xét tam gidc ABC vudng tai B co: tanBAC =%

Ta lai co: @:B/A??+647)
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Cau 4:

Caiu 5:

tan]i&?} +tan30°
1- tanI;A\C -tan30°

:tan@):tan(lix\c+®):tan(]§x\(3+30°):

3
=+
4 :48+25\/§z2,34'

1—

WGl

AW

Xét tam gidc ABD vuong tai B c6:
tanBAD = T = BD =tanBAD-AB =2,34.4~9,36.
= CD=BD-BC=9,36-3=6,36.

Trong Hinh 4, pit-tong M cua dong co chuyén dong tinh tién qua lai doc theo xi-lanh lam quay
tryc khuyu I4. Ban dau 7, 4, M thing hang. Cho « 13 gbc quay cia truc khuyu, O 14 vi tri cia

pit-tong khi « :% va 13 hinh chiéu cua 4 1én Ix . Truc khuyu 4 rat ngin so voi do dai thanh
truyén AM nén co thé xem nhu d6 dai MH khong doi va gan bang MA .
a) Biét LA =8 cm, viét cong thirc tinh toa do X,, cua diém M trén truc Ox theo .

b) Ban dau a =0. Sau 1 phut chuyén dong, x,, =—3 cm. X4c dinh x,, sau 2 phut chuyén

dong. Lam tron két qua dén hang phan mudi.

)
L] ._
.m-.....-,

O v ] x(cm) B

True khuyu /4 : pit-tong M

Hinh 4

Loi giai
Tai =% thi H tring LM tring O nén MH = OI do d6 OM =IH..
Xét tam giac AHI vudng tai H c6: IH = cosa.JA =8cosa .
Trong Hinh 5, ba diém M, N, P nim & dau cac canh quat cua tua-bin gio. Biét cac canh quat dai
31 m, d6 cao ctia diém M so v6i mat dat 1a 30 m, goc gilta cac canh quat 1a 2% va s goc
(04,0M) 1a a ..
a) Tinh sina va cosa .
b) Tinh sin cua cac goc lugng gidc (O4,0N) va (OA4,0P), tir d6 tinh chiéu cao cua cac dién

N va P so voi mit dat (theo don vi mét). Lam tron két qua dén hang phan tram.
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Loi giai

a) Tu diém M ké MH vudng goc véi Ox, MK vudng goc voi Oy .
Taco: MH=60-30=30 m.

Khi d6 hoanh d6 diém M la 30.

Mit khac hoanh d6 diém M 1a: x,, =3lcosa

30
= cosa =—
3

. (30 > el
— SInno =— 1— — = e
31 31

b) Vi cac canh quat tao thanh 3 géc bing nhau nén MOP = NOP = MON =120°

— AOP = MOP - MOA
= sinKO\P =sin (I\TO\P - I\TOTA) = sinl\ﬁ . COS@ - COSI\TO\P . sinl\m

. 27 27 .
= sm? -cosa — cosT~sma

_¥3.30 1461 o
2 31 2 31

Vi vay chiéu cao ctia diém P so v&i mit dat khoang: 31.sina + 60 = 89,76 m.
Ta c6: cosAOP ~+/1-0,96> =0,28.

Ta co: A/b]\\f = 2-073+ 1707\7

— sinAON =sin (/(O\P + ﬁ\l) — sinAOP - cosPON + cosAOP - sinPON

:O,96-cos2§—0,28-sin2?ﬁ

= O,96-(—lj+0,28-£ ~—0,23.
2 2
= sin(OA,ON) =sinAON = -0,23.
Vi vay chiéu cao ctia diém N so v&i mit dat khoang: 31.sina + 60 = 89,76 m.

Cau 6: Trong Vat li, phuong trinh tong quat ciia modt vat dao dong didu hoa cho bai cong thirc
x(t) = Acos(ot +¢), trong d6 ¢ 1a thoi diém (tinh bang gidy), x(¢) 1a 1i d cta vat tai thoi diém
t, 4 la bién d6 dao dong (4 >0) va ¢ e[-z; 7| 1a pha ban dau ctia dao dong.

Xét hai dao dong diéu hoa c6 phuong trinh:
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Cau 7:

xl(t)=2cos(%t+%j(cm),
xz(t):2cos(%t—%j(cm).

Tim dao dong tong hop x(¢)=x, (¢)+x, (¢) va sit dung cong thirc bién doi tong thanh tich dé
tim bién do va pha ban dau ctia dao dong tong hop nay.
Loi giai

Dao dong tong hop x(1)=x, (t)+x, (¢)
Suy ra x(t)=2cos (%t +%j +2cos (%t —%j (cm).

Ta co: 2cos £t+£ +2cos 11—1
3 6 3 3

T T T T T T T T

e el B e P e Rl e e e

{3 6] (3 3) (3 6) (3 3)
=2.2¢cos c

0S
2 2
=4cos zt—i cos£=4cos zt—l -£=2«/§cos Zz‘—i }
6 12 4 6 12) 2 6 12

Viy dao dong tong hop c6 phuong trinh 1d x(¢) = 2+/2cos (%t —%j véi bien do A=22 va

X s
ha ban dau la o =——.
p Q T

Phuong trinh dao dong diéu hoa ctia mot vat tai thoi diém ¢ giay dugc cho bdi cong thuc
x(t) = Acos(wt + @), trong d6 x(¢)(cm) 1ali do cua vat tai thoi diém ¢ gidy, 4 1a bién d6 dao
dong (4> 0) va ¢ e[+x;7] 1a pha ban dau ciia dao dong.

Xét hai dao dong diéu hoa ¢c6  phwong  trinh  lan  lwot  la:
r . T

x, () =3cos (Zt +§j(cm) vax, ()= 3005(21‘ —gj(cm)

a) X4c dinh phuong trinh ctia dao dong tong hop x(¢)=x, (£)+x, (¢) -

b) Tim bién d6 va pha ban dau cua dao dong téng hop trén.
Loi giai

a) Tacod x(t)=x(t)+x,(t)= 3cos(%t+%)+3005(%t—%j
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Cau 8:

Cau 9:

T T V3 T v T T v
b e e R el B I e
30 o 00 o )

T T
Et+gCOSE \/7 pe pe
=6cos=———= =3+2c08| —t+—
2 (4 12)

=3.2cos (

Vay phuong trinh ctia dao dong tong hop 1a x(t) =342cos (%t + %j .

b) Dao dong tong hop trén c6 bién do 1a 4 = 32 em va pha ban dau 1a ¢ = % .

Mot sgicap R duoc gén vao mot cot théng ding ¢ vi tri cach mat dat 14 m . Mot soi cap S khac
cling duoc gin vao cot 6 & vi tri cach mat dat 12 m. Biét rang hai soi cap trén cung duogc gin
véi mat dat tai mot vi tri cach chan cot 15 m (Hinh 3).

a) Tinh tane , 6 d6 « 1a goc gitra hai sgi cép trén.

b) Tinh s6 do goc « (lam tron két qua dén hang don vi theo don vi d9).

_ A
_B
14m R
12m
S a
b e — 0
H 15m
Hinh 3
Loi gidi
a) Ta co: a = AOH - BOH .
Trong tam giac vuong AOH, tan AOH = AH = E
OH 15
Trong tam gidc vuong BOH, tan BOH = BH = 12 = 4 )
OH 15 5

14 4
tanAOH —tanBOH 15 5 10

1+ tan AOH -tan BOH _1+E'ﬂ 131
155

Viy tana = tan(A/O\H—B/O-?I) =

b) Tir két qua cAu a ta co: a ~4°.

Trén mot manh dat hinh vudéng 4BCD, bac An dit mot chiéc dén pin tai vi tri 4 chiéu chum
sang phan ki sang phia gc C . Bac An nhan thdy goc chiéu sang ciia dén pin gii han boi hai tia
AM va AN, & d6 cac diém M,N lan luwot thuoc cac canh sao cho

BM = %BC, DN = %DC (Hinh4)
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N
D¢ C
M
A B
a) Tinh tan(lfél]\\/[ + @f) .
b) Goc chiéu sang cua dén pin bang bao nhiéu do?
Loi giai
— BM 1
a) Trong tam giac vuong ABM ,tanBAM = ——=—.
BA 2
., n —— DN
Trong tam giac vuong ADN,tanDAN = —=—
DA 3
b1
Do do, tan(BAM + DAN ) = tanBAM +nDAN _ 2 3 _y,
1-tanBAMtanDAN {_1 1
23

b) Do tan(m+@v)=l nén BAM + DAN =45°.
Suy ra m=90°—(z§1j\7+547v)=45°.

Vay goc chiéu sang ctia dén pin bang 45° .

Cau 10: Hai song 4m c6 phuong trinh lan lugt 1a f,(¢)=Csinwtva f,(t)=Csin(wt+a).

Hai song nay giao thoa v&i nhau tao nén mot am két hop c6 phuwong trinh

f(t)=f,(1)+ f,(¢t)=Csinot +Csin(wt +a).
a) Str dung cong thirc cdng chi ra rang ham f'(¢) c6 thé viét dugc duéi dang
f(¢)=Asinwt + Bcosot, trong &6 A, B1a hai hing s phu thuge vao « .
b) Khi C=10,a = % , hily tim bién do va pha ban dau ctia song 4m két hop, tirc 1a tim hai hang
s6 kva psaocho f(t)=ksin(wt+¢).
Loi giai

a) Ta co:
£ ()= 1)+ f,(t)=Csinwt+Csin(wt +a) = Csinwt + C(sin ot cosa + coswt sina)
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Vay f(t)=C(1+cosa)sin ot + Csin acoswt = A sinwt +Bcoswt v6i

A=C(l+cosa),B=Csina .
. T ,
b) Khi C=lO,a:?,ta co:

t)= Sin wf + sin| wt+— | = 2sin| wt+— |cosS— = sin| wf +— |.
10si 10si 73’ 10.2si 76’ Z 1043 si ’g

Vay bién d6 va pha ban diu cua song m két hop 14n luot 1a k =104/3,p = %
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CHUYEN PE 3: HAM SO LUQNG GIAC
A. KIEN THUC CO BAN CAN NAM
1. Ham s chin, ham s0 16

Cho ham sb y = f(x) c6 tap xac dinh D.
- Ham s y:f(x) 13 ham s6 chin néu véimoi xe D taco —xe D va f(—x)zf(x).
- Ham s y:f(x) 13 ham s6 1é néu véimoi xe D tacd —xeD va f(—x):—f(x).
- D) thi cua ham s6 chin nhan truc Oy lam truc dbi xuirng, con dd thi ciia ham s 1& nhan géc toa do Ox
lam tam ddi xing.
- Pé vé& d6 thi ciia ham sb chin ( twong ung, ham $6 1¢), ta can vé phén dd thi cua nd & bén phai truc Oy
sau d6 lay dbi xtmg phan do thi nay qua truc Oy ( tuong tng, qua gdc toa dd O) 1a dugc dd thi trén toan
tap xac dinh.
2. Ham s6 tuin hoan
- Ham s y=f (x) c6 tap xac dinh D dugc goi l1a ham $6 tudn hoan néu ton tai mot s6 7' khac 0 sao
cho véimoi xe D tacod

x+T'eDvax-TeD

0 f(x+T)=f(x)'
S6 T dwong nho nhat thoa mén cac diéu kién trén (néu ton tai) duoc goi 14 chu ki ciia ham s6 tuan hoan
do.
- Pé v& d6 thi ciia mdt ham s6 tudn hoan véi chu ki 7', ta chi can v& dd thi ciia ham s6 nay trén doan
[a;a+T], sau do dich chuyén doc theo truc hoanh phan do6 thi da vé sang phai va sang trai cac doan c6 do
dai lan lugt 1a T,27,37,... ta dugc toan by dd thi ctia ham sb.

L f o 1a 4 . \ A \ o s 2
-Véi a>0, cacham so y = Asin(wx+¢) va y = Acos(wx+ @) tuan hoan vdi chu ki 7=—, cac ham
@

£ \ A \ r . T
s0 y = Atan(wx+¢@) va y = Acot(wx + @) tuan hoan véichu ki 7 =—.
0]
3. Ham s6 y = sinx
Ham s6 sin 14 ham sb cho boi cong thirc y =sinx.

Tap xac dinh ctia ham sin 1a R . Tap gia tri cia ham sin la [—l, 1] .
Ham s6 y =sinx 1a ham s6 1¢, tudn hoan voi chu ki 277 .

Ham s6 y =sinx nhén cac gia tri dac biét:
O sinx=—1<:>x=—%+k27z(keZ).
0 sinx=0<:>x=k7r(keZ).
0 sinx=l<:>x=%+k27r(keZ).

Do thi ham y = sinx
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-
3n -t 2T O 1
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4. Ham so y = cosx

- Ham s6 c6sin 1a ham sb cho bai cong thirc y = cosx .

- Téap xac dinh cua ham s cosinla R. Tap gia tri cua ham cosin la [—l;l] .
-Ham s6 y =cosx 1a ham s6 chén, tuan hoan véi chu ki 27 .

- Ham s6 y =cosx nhan cac gia tri dac biét:

O cosx=—1lox=n+k2z(kel).
[ cosx:0<:>x:%+k7r(keZ).

Dcosx=leox=k2rn(kel).

Do thi ham y = cosx

5. Ham s6 y=tanx

- Ham s tang 12 ham s6 cho béi cong thirc y = tanx .
_ Tap x4c dinh ctia ham tang 1 R\{%+ kr ke Z} .

Tap gia tri cua ham tang la R .
- Ham s0 y = tanx 1a ham s6 1¢, tuan hoan véi chu ki 7.

- Ham s y = tanx nhan céc gia tri dic biét:
0 tanx:—1<:>x=—%+k7z(keZ).

- tanx=0< x=kz(k e Z)

tanx:1<:>x=£+kﬂ(keZ)
0 4

Do thi ham s6 y = tanx
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6. Ham so y=cotx

- Ham s cotang 1a ham s6 cho bdi cong thirc y = cotx .
- Tap xac dinh ctia ham cotang 1a R\ {kﬂ lk e Z} . Tap gia tri ciia ham cotang 1a R .
-Ham s6 y =cotx 13 ham s 1¢, tudn hoan vdi chu ki 7.

- Ham s6 y = cotx nhén cac gia tri dac biét:

cotx:—l<:>x:—£+k7z(keZ)
N 4

cotx:O<:>x:£+k7r(keZ)
0 2

cote=1<> x="+kr(keZ)
0 4

D6 thi ham sd y = cotx

-3m
2

E ]

—— e - —
N‘:"

—— = —_————

|
|
|
|
|
|
1-27@
|
|
|
|
|

B. BAI TAP VAN DUNG
Cau 1: Mot dao dong diéu hoa c6 phuong trinh li d6 dao dong la: x = Acos (a)t + (o) , trong do6 ¢ 1a thoi
gian tinh bang gidy, 4 1a bién d6 dao dong va x 1 li d6 dao dong déu duoc tinh bang centimét.

. 2 . . . . )
Khi do, chu ki T cua dao dong la T =—ﬂ. Xé4c dinh gia tri cua li do khi
10}

Tr T 3T PR NPT ST AP A
t=0,t :Z,t =—,t=—.,t=T va v€ do thi biéu dién li d§ ctia dao dong diéu hoa trén doan

[0;27] trong truong hop:
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Ciu 2:

Cau 3:

Cau 4:

a) A=3cm,p=0;

b) 4=3 cm,¢)=—£;
2

C)A=3cm,¢:%

Khi du quay hoat dong, van téc theo phuong ngang ctia mot cabin M phu thudc vao goc lugng
gidc a =(0x,0M ) theo ham s6 v, =0,3sina(m/s) (Hinh 11).

Hinh H"
a) Tim gia tri 16n nhat va gia tri nho nhat ca V.
b) Dya vao do thi ctia ham s6 sin, hdy cho biét trong vong quay dau tién (0 < <27), goc a
o trong cac khoang nao thi v_ tang.

Khoang cach tir tim mot gudng nude dén mat nude va ban kinh cua gudng déu bang 3 m. Xét
gau G cua gudng. Ban dau gau G nam ¢ vitri 4 (Hinh 12).

Hinh 12
a) Viét ham sb 4 biéu dién chiéu cao (tinh bang mét) ctia gau G so v6i mat nudc theo goc
a=(04,0G).
b) Gudng nudc quay hét mdi vong trong 30 gidy. Dya vao do thi ciia ham sd sin , hay cho biét
& cac thoi diém ¢ ndo trong 1 phut dau, khoang cach ciia gau dén mit nude bang 1,5 m.
Trong Hinh 13, mot chiéc may bay 4 bay & d6 cao 500 m theo mot dudng thing di ngang qua
phia trén tram quan sat 7 & mat dat. Hinh chiéu vudng goc ctia 4 1én miat dat 1a H,« 1a goc

lugng giac (Tx,TA)(0< a < 7).

Hinh 13

a) Biéu dién toa do x, cuadiém H tréntruc Tx theo « .
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Caiu 5:

Cau 7:

Cau 8:

b) Dya vao do thi ham s6 cotang, hay cho biét véi T ca< 2% thi x,, nam trong khoang nao.
Lam tron két qua dén hang phan muoi.

Gia su khi mot con song bién di qua mot cai coc ¢ ngoai khoi, chiéu cao cta nudc duge mo hinh
hoé béi ham sb h(r)= 90cos(%tj, trong do A(t) la do cao tinh bang centimét trén muc nudc

bién trung binh tai thoi diém ¢ gidy.
a) Tim chu ki cua song.

b) Tim chiéu cao cua song, tirc 13 khoang cach theo phuong thang dimg gitra day va dinh cua
song.

Huyét ap 13 ap luc méau can thiét tac dong 1én thanh dong mach nham dwa mau di nudi dudng cac
mo trong co thé. Nho Iuc co bop ciia tim va stic can clia dong mach ma huyét ap duoc tao ra. Gia
st huyét ap ctia mot ngudi thay doi theo thoi gian dugc cho boi cong  thuc:
p(1)=120+15co0s1507¢

trong do p (t) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo
don vi phut.

a) Chimg minh p(¢) 12 mot ham s6 tuan hoan.

b) Huyét 4p cao nhit va huyét ap thip nhat 1an lugt duoc goi 1a huyét ap tim thu va huyét ap
tam truong. Tim chi s6 huyét ap ctia ngudi do, biét rang chi s6 huyét ap duoc viét 1a huyét ap
tam thu/huyét 4p tim truong.

Mot chat diém dao dong diéu hoa theo phuong trinh s = 3sin (%t} v6i s tinh bang cm va ¢
tinh bang gidy. Dua vao dd thi ciia ham sd sin, hiy x4c dinh ¢ cac thoi diém ¢ nao trong 4 gidy

dau thi sﬁ—i.
2

Mot con lic 10 xo dao dong diéu hoa quanh vi tri cAn bang theo phuong trinh y = 25sin4zt & d6
y dugc duoc tinh bang centimét con thoi gian ¢ dugce tinh bang giay.

a) Tim chu ki dao dong cua con lic 16 xo.
b) Tim tan s6 dao dong cuia con lic, tirc 12 s6 1an dao dong trong mot gidy.

¢) Tim khoéang cach gitra di€ém cao nhat va thap nhat cua con lac.
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Cau 9:

Cau 10:

Cau 11:

Hing ngay, Mit Troi chiéu sang, bong ciia mot toa chung cu cao 40 m in trén mit dat, do dai

bong clia toa nha nay dugc tinh bang cong thirc S (t) =40 ,6d6 S dugc tinh bang mét,

V4
cot—t¢
12

con ¢ 1a s6 gio tinh tir 6 gio sang.

a) Tim do dai bong ciia toa nha tai cac thoi diém 8 gid sang, 12 gid trwa, 2 gior chiéu va 5 gid

45 phit chiéu.

b) Tai thoi diém ndo thi d6 dai bong cuia toa nha bang chiéu cao toa nha?

¢) Bong toa nha s& nhu thé nao khi thoi gian tién dan dén 6 gio t6i?

Mot dao dong diéu hoa co phuong trinh li 6 dao dong la: x = Acos(a)t + qo) , trong do ¢ 1a thot

gian tinh bang gidy, 4 1a bién do dao dong va x 14 li d6 dao dong déu dugc tinh bang centimét,
. 2 . o . .

w>0. Khi d6, chu ki T cia dao dong la 7T = —ﬂ. Xac dinh giad tri cua li do khi

(0]

T T 3T A . 4 X . A B A <A \ A
t=0,t :Z’t =E,t =T,t =T va v€ d6 thi bicu dién li d6 cia dao dong dicu hoa trén doan

[0; 2T] trong truong hop:

a) A=3cm,p=0;b) 4=3 cm,(o=—%;c) A=3 Cm,(p=§.

Mot vong quay tro choi c6 ban kinh 57 m, truc quay cach mat dat 57,5 m, quay déu mdi vong

hét 15 phat. Khi vong quay quay déu, khoang cach h( m) tir mot cabin gin tai diém A4 cta vong
quay dén mit dat dugc tinh béi cong thirc: 4(¢) = 57sin {?—;{t —~ %) +57,5 véi t 1a thoi gian quay
clia vong quay tinh bang phut (t > 0) Hinh 12.

a) Tinh chu ki cia ham s6 A(t)?

b) Khi 7 =0 (phut) thi khoang céach tir cabin dén mat dat bang bao nhiéu?

¢) Khi quay mot vong 1an thir nhat tinh tir thoi diém 7 =0 (phut), tai thoi diém nao cua ¢ thi
cabin & vi tri cao nhat? O vi tri dat duoc chiéu cao 1a 86 m?
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Cau 12:

Cau 13:

Cau 14:

Hinh 12
Do sau h( m) clia myc nudc ¢ mot cang bién vao thoi diém ¢ (gio) sau khi thuy triéu 1én lan
déu tién trong ngay dugc tinh xap xi béi cong thirc A(¢)=0,8c0s0,5¢+4.
(Theo https.//noc.ac.uk/files/documents/ business/an-introduction-to-tidalmodelling.pdf)
a) Do sdu ciia nudc vao thoi diém 7 =2 13 bao nhiéu mét?
b) Mdt con tau cdn muc nude siu tdi thiéu 3,6 m dé c6 thé di chuyén ra vao cang an toan. Dua

vao dd thi cuia ham s6 cosin, hiy cho biét trong vong 12 tiéng sau khi thuy triéu 1én 1an dau
tién, & nhitng thoi diém # ndo tau c6 thé ha thuy. Lam tron két qua dén hang phan tram.

Cho van toc v( cm/ s) ctia mot con lic don theo thoi gian ¢ (gidy) dugc cho bai cong thirc
v =-3sin (1, 5t + %j

(Theo https.//www.britannica.com/science/ simple-harmonic-motion )

Xéc dinh céc thoi diém ¢ ma tai do:

a) Van tdc con lic dat gia tri lon nhéat; b) Van tdc con lic béng IL5cm/s.

Trong Hinh 1, cy xanh 4B nam trén dudng xich dao dugc trong vudng goc véi mat dat va co
chiéu cao 5 m. Bong cua cay la BE. Vao ngay xuan phan va ha phén, diém E di chuyén trén
dudng thang Bx. Géc thién dinh 6, = (4B, AE) phu thudc vao vi tri ciia Mt Troi va thay doi

theo thoi gian trong ngay theo cong thuc
0,()= %(t ~12)rad

voi ¢ 1a thoi gian trong ngay (theo don vi gio, 6 <t <18).

Ly =T
N 4m B E x(m)

(Theo https.://www.sciencedirect.com/ topics/engineering/solar-hour-angle)

a) Viét ham sb biéu dién toa d6 cua diém E trén truc Bx theo ¢.
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b) Dya vao d6 thi ham sb tang, hay xac dinh c4c thoi diém ma tai d6 bong cdy phu qua vi tri
tuong rao N biét N nam trén truc Bx voi toa do 1a x, =—4( m). Lam tron két qua dén hang
phan mudi.

Cau 15: Huyét ap 13 ap lyc can thiét tac dong 1én thanh cia dong mach dé dua mau tir tim dén nuéi dudng
cac mo trong co thé. Huyét ap duoc tao ra do luc co bop ctia co tim va sirc can ctia thanh dong
mach. M&i 1an tim dap, huyét 4p ciia chung ta ting rdi giam gitta cac nhip. Huyét 4p t6i da va
huyét ap t6i thiéu dugc goi tuong tmg 13 huyét ap tim thu va tim truong. Chi sé huyét ap cua
chung ta dugc viét 1a huyét 4p tAm thu/huyét ap tdm trwong. Chi s huyét ap 120/80 1a binh
thuong. Gia sir huyét ap ciia mot ngudi nao d6 duge mé hinh hoa béi ham sé

p(t)=115+25sin(1607t)

trong d6 p(¢) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo
phut.

a) Tim chu ki ctia ham s6 p(¢).
b) Tim s6 nhip tim mdi pht.
¢) Tim chi sb huyét 4p. So sanh huyét 4p ciia ngudi ndy voi huyét ap binh thuong.

Cau 16: Mot thanh xa g6 hinh chit nhat duge cét ra tir mot khi g0 hinh tru c6 duong kinh 30cm .
a) Chirg minh rang dién tich mat cit ciia thanh xa gb dwoc tinh boi cong thirc
S(0)=450sin 2H(cm2 ) & d6 goc Odugce chi ra trong hinh vé dudi day.

b) Tim goc dé dién tich mat cat cia thanh xa gd 1a 16n nhat.
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CHUYEN DPE 3: HAM SO LUQNG GIAC
A. KIEN THUC CO BAN CAN NAM
1. Ham s6 chin, ham s6 1&

Cho hamsé y = f(x) c6 tap xac dinh D.
- Ham s yzf(x) 13 ham s6 chin néuvéimoi xe D tacd —xe D va f(—x):f(x).
- Ham s yzf(x) 13 ham s6 1é néu véimoi xe D tacd —xe D va f(—x)z—f(x).
- D6 thi ctia ham s6 chin nhan truc Oy lam truc ddi xtmg, con dd thi cuia ham s6 1¢ nhan gbc toa do Ox
lam tam ddi xtmg.
- Bé v& 6 thi ctia ham s chin ( twong Gmg, ham s6 18), ta can v& phan d thi ctia nd & bén phai truc Oy
sau d6 14y dbi xtmg phan do thi nay qua truc Oy ( tuong tmg, qua gdc toa do O) 1a duge d thi trén toan
tap xac dinh.
2. Ham s6 tuiin hoan
-Hamsb y=f (x) 6 tap xac dinh D duogc goi 13 ham sé tudn hoan néu ton tai mot s6 7 khac 0 sao
cho véimoi xe D tacd

nx+TeDvax-TeD

L f(T)=1(x)
S6 T duong nho nhat thoa man céc diéu kién trén (néu ton tai) dugc goi 1a chu ki cua ham s6 tuan hoan
do.
- Pé v& dd thi ctia mot ham s6 tudn hoan véi chu ki 7, ta chi can vé d6 thi ciia ham sd nay trén doan
[a;a+T1], sau d6 dich chuyén doc theo truc hoanh phan db thi da v& sang phai va sang trai cac doan c6 do
dai lan lugt 1a T,27,3T,... ta dwgc toan bd dd thi cia ham sb.

e L1 £ . \ A \ s s 2r
-V6i a>0,cacham s0 y = Asin(wx+ @) va y = Acos(wx + ¢) tuan hoan véi chu ki 7' =—, cdc ham
0]

s6 y = Atan(wx + @) va y = Acot(wx + @) tuan hoan voi chu ki 7 = .
@
3. Ham s6 y = sinx
Ham s6 sin 1a ham sb cho boi cong thirc y =sinx.
Tap xac dinh ctia ham sin 1a R . Tap gia tri cua ham sin la [—1, 1] .
Ham s6 y =sinx 1a ham s6 1¢, tudn hoan véi chu ki 27 .
Ham s y =sinx nhén céc gia tri dac biét:
0 sinx=—1<:>x=—%+k27r(k EZ).
0 sinx=0<:>x=k7r(keZ).

0 sinx=1<:x=%+k27r(keZ).

D6 thi ham y = sinx
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4. Ham so y = cosx

- Ham s6 co6sin 1a ham so6 cho boi cong thirc y = cosx .

- Tap xac dinh ctia ham s cosinla R. Tap gia tri cua ham cosin la [—1;1] .

- Ham s0 y =cosx la ham so chan, tuan hoan véi chu ki 27 .

- Ham s6 y =cosx nhan céac gia tri dac biét:

0 cosx=—1c>x=7r+k27r(keZ).
[ cosx=0<:>x:%+k7r(keZ).

Dcosx=lox=k2r(kel).

Do thi ham y = cosx

5. Ham s6 y=tanx

- Ham s6 tang 12 ham s cho béi cong thic y = tanx .
- Tap x4c dinh ctia ham tang 1a R\{%+ kr |k e Z} .

Tap gié tri cua ham tang la R .
- Ham s6 y = tanx la ham s6 1€, tuan hoan véi chu ki 7.

- Ham sb y = tanx nhan cac gia tri dac biét:
0 tanx:—1<:>x:—%+k7r(keZ).

- tanx =0 < x=kz(keZ)

tanx =1 x="+kz(keZ)
0 4

Do thi ham sd y = tanx
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6. Ham sd y=cotx

- Ham s cotang 13 ham s6 cho bai cong thirc y = cotx .
- Tap xac dinh cua ham cotang la R\ {kﬂ' lk e Z} . Tap gia tri cua ham cotang la R .
-Ham s6 y = cotx 1a ham s 1¢, tuan hoan véi chu ki 7.

- Ham s6 y = cotx nhén cac gia tri dac biét:

cotr=—1 e x=—"+kr(keZ)
0 4

cotx=0<:>x:£+k7r(keZ)
[ 2

cote=1<> x="+kz(keZ)
0 4

D6 thi ham sé y = cotx
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B. BAI TAP VAN DUNG
Caul: Mot dao dong diéu hoa c6 phuong trinh li d§ dao dong 1a: x = Acos(wt +¢), trong d6 ¢ 1 thoi

gian tinh béng giay, A la bién dd dao dong va x 1a li d dao dong déu duogc tinh béng centimét.

. 2 . . . ) )
Khi do, chu ki T cua dao dong la T =—ﬂ. Xé4c dinh gia tri cua 1li d§ khi
W

t=0,t :%” :Z,l zg,t =T va vé d6 thi biéu dién li d6 cua dao dong diéu hoa trén doan

2
[0;27T] trong truong hop:



a) A=3cm,p=0;

b) 4=3 cm,(pz—%;

c) 4=3 cm,gozz
2
Loi giai

To 7=2% taco w=2".
@ T

Khi d6 ta c6 phuong trinh 1i d¢ 1a x = Acos(%” 4+ goj .

a)

: . 2
V6i A =3 cm va ¢ =0 thay vao phuong trinh li 40 x = Acos [77[ 1+ (pj ta co:

x= 3005(2—7[4)
T

t=0 thi x =3cos0=3;

t=zthiX=3COS 2—”1 =3cos£=0;
4 T 4 2

t :Z thi x =3cos 2_7z£ =3cosT =-3
2 T 2
t:£ thi x =3cos 2—ﬂ£ :30053—”20;
4 T 4 2
) 2
t=T thi x= 3cos(7-Tj =3cos2zr =3
V& d thi biéu dién li d6 cta dao dong diéu hoa x =3cos (27” . t) trén doan [0;27 |:

Xét ham sd x =3cos (%,tj céchukila T.

. . 2
Ta vé& d6 thi ham s6 x = 3cos (%t} trén doan [0;T] theo bang sau:

T T 3T
t 0 = = =i T
4 2 4
3 [znt\' 3 0 3 0 3
X=3C0§5 —.1 | —
T )




Bang cach dich chuyén d6 thi ham s6 x =3cos (7” . tj trén doan [O;T ] song song voi tryc
. ) A - . 2

hoanh sang phai theo doan c6 d¢ dai T, ta s€ nhan dugc do thi ham s6 x = 3cos (TE . tj trén

doan [T;2T].

T d6 ta v& duge do thi biéu dién li d6 cta dao dong diéu hoa x =3cos (27” . tj trén doan

[0;27] nhu sau:

A

2
b) V61 A=3 cm va go:—% thay vao phuong trinh 1i d§ x :Acos(?ﬂ.z%(pj ta co:
x =3cos 2—ﬂ-t—£ =3cos £—z—ﬂ't = 3sin 2—ﬂ-t
T 2 2 T T
. . (27 .
t=0 thi x:3sm(7-0):3sm0:0
t=L thi x =3sin| 2Z. L | =35in % = 3;
4 T 4 2
t=Z thi x =3sin 2—7[2 =3sinr =0;
2 T 2
t:3—T thi x =3sin 2z 3T :3sin3—ﬂ:—3;
4 T 4 2
. . (27 .
t=T thi x=3sm(7.T]=3sm27z=0.
V& dd thi biéu dién li do ciia dao dong didu hoa x =3sin (27’”} trén doan [0;27]:

Xét ham s x = 3sin (27’”) cochukila T.

Ay z (2 . ,
Ta v& d6 thi ham s0 x = 3sin (77[ 1 | trén doan [0;7] theo bang sau:

il i 5
t 0 — - — T
4 2 4
(2w )
x=3sm[T.t 0 3 0 =3 0




N . 2 h . 4 . 2 .
Bang cach dich chuyén d6 thi ham s6 x =3sin (%t} trén doan [O; T ] song song voi1 truc
hoanh sang phai theo doan c6 dg dai T, ta s€ nhan dugc dd thi ham s6 x =3sin (277[ . tj trén
doan [T;2T].

T d6 ta v& duge do thi biéu dién li d6 cta dao dong diéu hoa x =3sin (27” . t] trén doan

[0;27] nhu sau:

- |5

: . 2
c)Véi A=3cm va ¢ =% thay vao phuong trinh 1i d0 x = Acos (77[ t+ (pj ta co:

27 T 2 T

x =3cos| —-t+— |=-3cos| #—| —-t+—
T 2 T 2

27

t=3—Tthi X = —3sin 2—”3—T :—SSin3—ﬂ=3;
4 T 4 2

t=T thi x = —3sin(27ﬂ-Tj = —38in27 =0.
N iR K 1 3 . (2
V& d6 thi biéu dién li 6 cuia dao dong diéu hoa x = —3sin [77[ : tj trén doan [0;27]:

\ . 14 . 2 Lo . A . 4 . 2
Do thi ham so x = —3sin (7” . tj 1a hinh d6i xtrng véi d6 thi ham s6 x =3sin (%t] qua truc

hoanh:



Cau2: Khi du quay hoat dong, van tdc theo phuong ngang cia mot cabin M phu thudc vao goc luong
gidc o =(Ox,0M ) theo ham sb v, =0,3siner(m/s) (Hinh 11).

Hinh 11

a) Tim gi tri 16n nht va gia tri nho nhét cua v .
b) Dua vao do thi cia ham sb sin, hiy cho biét trong vong quay dau tién (0 <a< 27r) , g6c a
¢ trong cac khoang nao thi v_ tang.

Loi giai
a) Do —1<sina <1 nén -0,3<sina <0,3
Vay gié tri 16n nhat cua v, 1a 0,3( m) va gia trj nh6 nhét cua v, la —0,3( m).
b) Dya vao d6 thi ham s6 sin, ta thiy vong quay dau tién (0< & <2a), v, ting khi
rla<llr

Cau3: Khoang cach tir tim mot guong nudc dén mit nude va ban kinh ctia guong déu bang 3 m. Xét
gau G cua gudng. Ban ddu gau G nam ¢ vi tri 4 (Hinh 12).

a) Viét ham sé A biéu din chiéu cao (tinh bing mét) ctia gau G so voi mit nude theo goc
o= (OA, OG) .
b) Gudng nudc quay hét mdi vong trong 30 gidy. Dya vao dd thi ctia ham sd sin , hdy cho biét
& cac thoi diém ¢ nao trong 1 phut dau, khoang cach ciia gau dén miat nudc bang 1,5 m.

Loi giai
a) h=3+3sina

b) Trong 1 phut dau, guéng nudc quay dugc 2 vong. Tacd 0< a <4r



Cau 4:

Caiu 5:

Khi h=1,5. Suyra sinaz;.

Khi do, a:7—ﬁ;a:ﬁ;a:—l97[ hoac a:_237z.
6 6 6 6

Trong Hinh 13, mot chiéc may bay 4 bay & d6 cao 500 m theo mot dudng thiang di ngang qua
phia trén tram quan sat 7 ¢ mat dat. Hinh chiéu vudng goc ctia A 1én miat dat 1a H,« 1a goc
lugng giac (Tx,TA)(0< a < 7).

A

|

‘ i : ¢ (m)

Hinh 13

500 m

a) Biéu dién toa do x, cua diém H trén truc Tx theo o .

\ A p A A A ~ A . T 2z . 5 \ .
b) Dya vao do thi ham so cétang, hay cho biét véi o <a< Y thi x,, nam trong khoang nao.

Lam tron két qua dén hang phan muoi.
Loi giai
a) x,, =500-cotx

27 —\/§
3

by Véi L <a<ZZ thi
6 3

<cota < \/5

Vay x, €{-288,7;866}.

Gia sir khi mot con song bién di qua mot cai coc & ngoai khoi, chidu cao ctia nude duge mé hinh
1 e q N X T , \ 2A , M .y A ’

hod boi ham so 4 (t) =90cos (Et]’ trong do & (t) la do cao tinh bang centimét trén muc nude

bién trung binh tai thoi diém ¢ gidy.
a) Tim chu ki cua song.

b) Tim chiéu cao cuia song, tirc 1a khoang cach theo phuong thang dimg giita day va dinh cta
song.

Loi gidi

a) Chukicuasongla T = 2% =20 (giay).

10

b) Chiéu cao ctia song ttc 1a chiéu cao cua nude dat duge trong mot chu ki dao dong.
Ta ¢6: h(20)= 90cos(%-2oJ ~90( cm).

Vay chiéu cao cua song 1a 90 cm.



Cau 7:

Huyét ap 13 ap luc méau can thiét tac dong 1én thanh dong mach nham dwa mau di nudi dudng cac
mo trong co thé. Nho luc co bop cua tim va stc can cua dong mach ma huyét ap dugc tao ra. Gia
st huyét ap ctia mot ngudi thay doi theo thoi gian dugc cho boi cong thuc:
p(t)=120+15cos1507¢

trong d6 p(¢) 1a huyét ép tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo
don vi phut.

a) Chimg minh p(¢) 1a mot ham s tudn hoan.
b) Huyét 4p cao nhat va huyét ap thap nhat 1an luot dugc goi 1a huyét ap tdm thu va huyét ap
tam truong. Tim chi s6 huyét ap ctia ngudi do, biét rang chi s6 huyét ap duoc viét 1a huyét ap
tam thu/huyét ap tAm truong.

Loi giai

: . . . 1
a) Haim so p(¢) co tdp xac dinh 1a R. Véimoi re R, taco ti%eR va

p(t—i—%j =120+15c0s (1507t +27) =120 +15c0s1 507t = p(¢).

Do d6 p(¢) 1a mot ham s6 tuan hoan.

b) Vi—1<cosl1507¢ <1 v6imoi € R nén 105< p(¢)<135 véimoi reR.

Vay chi s6 huyét ap ciia nguoi do 1a 135/105.

Mot chét diém dao dong diéu hoa theo phuong trinh s = 3sin (%t] v6i s tinh bang cm va ¢

tinh bang gidy. Dua vao d6 thi cua ham s sin, hiy xac dinh ¢ cac thoi diém ¢ nao trong 4 gidy

diu thi s < —g.
2
Loi giai

Trong 4 gidy dau, tacoé 0<r<4,suyra 0£%t£27z.

bit x = %t , khi d6 x e[0;27]. Do thi cia ham sé y =sinx trén doan [0;27] nhu sau:



Cau 8:

-1/2

Dua vao do thi trén doan [0;27], ta co:

SS—g khi 3sinx£—E hay sinxS—l,suyra ZSxSM.
2 2 2 6 6

Do d6 Zétéﬂ.
3 3

Mot con lic 10 xo dao dong diéu hoa quanh vi tri cAn bang theo phuong trinh y = 25sin4zt & d6
y dugc dugce tinh bang centimét con thoi gian ¢ duoc tinh bang gidy.

a) Tim chu ki dao dong ctia con lic 10 xo.
b) Tim tan sb dao dong cua con lic, tirc 13 s6 1an dao dong trong mot gidy.

¢) Tim khoang cach gitra diém cao nhat va thap nhat cua con lac.

- - __ y>0
Vi trf Ir <0
cén béng
Loi giai
\ A . A \ o . 2r 1 . A , <
a) Ham s0 y =25sin4xt tuan hoan véi chuki 7 = S Suy ra chu ki dao dong cua con lac
V4

.o 2 . . \ 1
10 xo (trc 1a khoang thoi gian dé€ con lac thyc hién dugc mot dao dong toan phan) la 7' = 5
gidy.
. | A P A
b) Vi chu ki dao dong cua con lacla 7 = 5 giay nén trong 1 gidy con lac thyc hién dugc 2 dao

L . 1
dong, tlrc 1a tan s6 dao dong cua con lac la f = F =2 Hz.



¢) Vi phuong trinh dao dong cua con lic 13 y = 25sin47¢ , nén bién d6 dao dong cia né 1a
A=25cm.

Tir d6, khoang cach giita diém cao nhét va diém thap nhét ciia con lic 1a 24 =50 cm .
Hing ngay, Mit Troi chiéu sang, bong ctia mot toa chung cu cao 40 m in trén mat dat, do dai

bong ctia toa nha ndy dugce tinh bang cong thirc S (¢) =40 ,0 d6 S duoc tinh bang mét,

T
cot—t¢
12

con ¢ 1a sd gio tinh tir 6 gio sang.
a) Tim d6 dai bong ctia toa nha tai cac thoi diém 8 gid sang, 12 gid trua, 2 gid chidu va 5 gid
45 phut chiéu.
b) Tai thoi diém nao thi d6 dai bong cua toa nha bang chiéu cao toa nha?
¢) Bong toa nha s& nhu thé nao khi thoi gian tién dan dén 6 gio t6i?
Loi giai

a) Tai thoi diém 8 gio sangtacd r=8—6=2.

Vay d6 dai bong clia toa nha tai thoi diém 8 gid sang 1a: S (2) =40

cot [%2)‘ =403 ( m).

Tai thoi diém 12 gio truatacd r=12-6=6.

Vay d6 dai bong cua toa nha tai thoi diém 12 gio trua 1a: S(6) =40

cot(%ﬁj‘ —0(m).

Tai thoi diém 12 gid trua, Mét Troi chiéu thang dung tir trén dau xuong nén toan bd toa nha
dugc chi€u xuong mong cua toa nha.

Tai thoi diém 2 gid chidutaco r=14—-6=8.

Véy d¢ dai bong cua toa nha tai thoi diém 2 gid chiéu 1a.5(8) =40

cot[%.Sj‘ A0V

3

Tai thoi diém 5 gid 45 chiéu tdi, ta ¢6 £ = (17 +%) 6= ? :

Vay do dai bong cta toa nha tai thoi diém 5 gior 45 chiéu tbi la:

s[ 32 = 40[cot =32
4 12 4

b) Do dai bong ciia toa nha bang chiéu cao toa nha khi

~59,86( m)

S(1)=40 40

T
cot—t¢
12

=40 e cot -t = +1
12

T
o
1

2t:i%+k7r<:>t:ir3+12k(keZ)



Cau 10:

Vi 0<¢<12 nén t=3 hodc =9, tic 1a tai thoi diém 9 gid sang hodc 3 gio chiéu thi bong ctia
toa nha dai bang chiéu cao ciia toa nha.

. e . e A £ co LK s v A T , T
¢) Khi thoi gian tién dan dén 6 gio toi thi ¢ — 12, vi vay Et — 7 ,do d6 cot—t — —co. Nhu
vdy, bong ctia toa nha sé tién ra vo cung.
Mot dao dong diéu hoa co phuong trinh i d6 dao dong la: x = Acos(a)t + (0) , trong do ¢ 1a thot
gian tinh bang gidy, 4 1a bién d6 dao dong va x 1a li d6 dao dong déu duoc tinh bang centimét,
@>0. Khi d6, chu ki 7 cta dao dong la 7T=—._ Xéc dinh gid tri cia li do khi

0]
T T 3r

t=0,t :Z,t :E’t :T’t =T va vé d6 thi biéu dién li d6 cua dao dong diéu hoa trén doan
[0;27T] trong truong hop:
a) A=3cm,p=0;b) A=3 cm,(p:—%;c) A=3 cm,gz):%.

Loi giai

a)Khi 4=3cm,p=0,taco: x=3c0s(a)t)=3cos(27ﬂtj.

Ta c6 bang xac dinh gié tri li d6 tai mot s6 thoi diém va db thi can vé & Hinh 9:

r r |3r 7
4 2 4

) 2
b) Khi 4=3 cm,(pz—%,ta co: x=3cos(a)t—%]=3cos(7ﬂt—£j.

Ta c6 bang xéac dinh gia tri i d6 tai mot sb thoi diém va do thi can vé ¢ Hinh 10:



Cau 11:

c o | Lz o,
4 2 4
X 0 3 0 -3 0
X
3
Y @ e e e e e o —— — ——— —— -
| |
| T 3T I 3T 7T
| 2 4 | 2 4 t
| |
T | T ﬂ | 2T
n 4
4 | |
| |
= NL -
Hinh 10

c)Khi 4=3cm,p= % ,taco: x= 3cos(a)t+%j = 3cos(27ﬂt+%J . Ta c6 bang xac dinh gia

tri li d tai mot s6 thoi diém va dd thi can v& ¢ Hinh 11:

e | o | 2| 2| .
4 2 4
X 0 -3 0 3 0
X
S e e ———
I |
| |
T | ST l
O 4 | T 4 | 2Tt
I T 3T I /3T 7T
I 2 4 I 2 4
| |
I NS L
Hinh 11

Mot vong quay tro choi co ban kinh 57 m, truc quay cach mat dat 57,5 m, quay déu mdi vong
hét 15 phit. Khi vong quay quay déu, khodng céch /( m) tir mot cabin gén tai diém 4 cia vong

quay dén mit dat dugc tinh boi cong thirc: (¢) = 57sin (%t - %j +57,5 v6i t 1a thoi gian quay

cua vong quay tinh bang phut (7> 0)Hinh 12.
a) Tinh chu ki ctia ham s6 /(¢)?
b) Khi 7 =0 (phut) thi khoang cach tir cabin dén mit dat bang bao nhiéu?

¢) Khi quay mot vong 1an thir nhit tinh tir thoi diém 7 =0 (phut), tai thoi diém nao cua ¢ thi
cabin & vi tri cao nhat? O vi tri dat dugc chiéu cao 1a 86 m?



Cau 12:

Hinh 12

Loi giai
a) Vi vong quay trd choi quay mdi vong hét 15 phat nén chu ki ciia ham sb 4 (t) bang 15 phut.
b) Khi =0 thi ~= 57sin(—%j+ 57,5= 0,5( m) . Vay khi d6 khoang cach tir cabin dén mat

dat bang 0,5 m.

¢) Khi quay mot vong, cabin ¢ vi tri cao nhat khi sin (%t —%) =1 hay #=7,5 (phtt); cabin
dat duoc chiéu cao 13 86 m 14n dau tién khi 7 =5 (phut).

Do sau h( m) clia myc nudc & mot cang bién vao thoi diém ¢ (gio) sau khi thuy tridu 1én lan
déu tién trong ngay dugc tinh xép xi béi cong thire 4 ()= 0,8c0s0,5¢+4.

(Theo https://noc.ac.uk/files/documents/ business/an-introduction-to-tidalmodelling.pdf)

a) Do sau ctia nudc vao thoi diém 7 =2 1a bao nhiéu mét?

b) Mét con tau cAn muc nudc siu toi thiéu 3,6 m dé co thé di chuyén ra vao cang an toan. Dua
vao do thi cia ham so6 cosin, hdy cho biét trong vong 12 tiéng sau khi thuy triéu lén lan dau
tién, & nhitng thoi diém ¢ nao tau co6 thé ha thuy. Lam tron két qua dén hang phan tram.

Loi gidi
a) Tai thoi diém t = 2 do siu cua nude la: h(2)=0,8c080,5.2+4~4,43m.

Vay d6 sau cta nude ¢ thoi diém t =2 1a khoang 4,43 m.

b) Cac thoi diém dé muc nuée sdu 1a 3,6 m twong ung voi phuong trinh 0,8cos0,5t +4 = 3,6
: 4 iy g
+) Véi ¢ = Tﬂ+ k2m,k € Z , trong 12 tiéng ta c6 cac thoi diem
OS%+k27z£12<:>—§sk£1,24
Ma k € Z nén ke{O;l}.
y . 47[ e ;o e R
+) Vo1 ¢ = Y +k2r,k € Z , trong 12 tiéng ta c6 cac thoi diém

03—47”+k2;z312@§sk31,24.

Ma keZ nén k=1.


https://noc.ac.uk/files/documents/

~ . e g R 4r 2T s r A )
Vay tai céac thoi dlemt=7,t=—,t=7 gi0 thi tau co6 thé ha thay.

Céu 13:  Cho vén toc v( cm/s) clia mdt con lic don theo thoi gian ¢ (gidy) duge cho béi cong thire
vy =-3sin (1, S5t+ %J

(Theo https://www.britannica.com/science/ simple-harmonic-motion )

Xéc dinh cac thoi diém ¢ ma tai do:

a) Van toc con lac dat gia tri 16n nhat; b) Van tc con lac bang 1,5 cm/s.
Loi giai

a) —1< sin(l,5t+%j <1 nén -3< —3sin(1,5t+§j <3

Van tdc con lic dat gia tri 1on nhét khi sin(l, St+ %j =-1

L5+ E =T ikonkel o= k2 rez
3 2 9 3
Vi vay van tdc con lic dat gia tri lon nhét tai cac thoi diém tlz%;tzzlg%;g:%;...
b) Bé van tbc con lic béng LL5cm/5 thiv = —3sin(1,5t +%J =15
< sin 1,5t+Z =—l
3 2
Dua vao dd thi ham sd sin ta co:
Ik
Lst+Z = Ziporker | 1=-Z4k¥ kez te{n;—;..}
- 36 3 3 3
1,51+£=—5—ﬂ-+k27r,keZ t=—7—ﬂ-+k4—ﬂ,keZ t= 5_7[,17_7[,
3 6 9 3 9 9
Vay sau céc thoi diém tIZ%,tzzﬂ,l3=”Tﬂ,t4=7Tﬁ,... thi van toc cua con lic dat
LS5cm/s.

Céu 14: Trong Hinh 1, cdy xanh 4B nam trén dudng xich dao dugc trong vudng goc véi mit dat va cd
chiéu cao 5 m. Bong cta ciy 1a BE. Vao ngay xudn phan va ha phan, diém E di chuyén trén
dudng thang Bx. Goc thién dinh 6, = (AB, AE) phy thudc vao vi tri cua Mat Troi va thay doi

theo thoi gian trong ngay theo cong thirc
/4
0 (t)=—(t—12)rad
()= (r-12)

véi ¢ 1a thoi gian trong ngay (theo don vi gio, 6 <t <18).


https://www.britannica.com/science/

Cau 15:

(Theo https.://www.sciencedirect.com/ topics/engineering/solar-hour-angle)
a) Viét ham sb biéu dién toa do cta diém E trén truc Bx theo .
b) Dua vao dd thi ham s6 tang, hiy xac dinh cac thoi diém ma tai d6 bong cay pha qua vi tri
tuong rao N biét N nim trén truc Bx véi toa do 1a x, =—4( m).Lam tron két qua dén hang
phan muoi.

Loi giai
a) Xét tam giac ABE vuong tai B, co:

tand, (¢)= BE  BE=5tan (l(t —12)).
AB 12

b) Do thj cua ham s6 6, = 5tan %(t—u)j

-2 2 4 6 il

=2

T 7

Dua vio d6 thi ham sb dé 6, = 5tan (%(r —12)) <—4 va 6 <1t <18 suy ra cac thoi diém dé

bong cdy phi qua hangrao N la 6 <t<9,4.

Huyét ap 13 ap luc can thiét tic dong 1én thanh cta dong mach dé dwa mau tir tim dén nuoi dudng

cac mo trong co thé. Huyét ap duoc tao ra do luc co bop ctia co tim va sirc can ciia thanh dong

mach. Mi 1an tim dap, huyét 4p clia chung ta ting rdi giam gitta cac nhip. Huyét 4p t6i da va

huyét ap t6i thiéu dugc goi tuong tmg 13 huyét ap tim thu va tim truong. Chi sé huyét ap cua

chung ta dugc viét 1a huyét 4p tAm thu/huyét ap tAm trwong. Chi s huyét ap 120/80 1a binh

thuong. Gia sir huyét ap ciia mot ngudi nao d6 duge mé hinh hoa béi ham sé
p(t)=115+25sin(1607t)


https://www.sciencedirect.com/

Cau 16:

trong d6 p (t) 13 huyét ap tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo
phut.

a) Tim chu ki ctia ham s6 p(¢).
b) Tim sb nhip tim mdi phut.

¢) Tim chi s6 huyét ap. So sanh huyét 4p ctia ngudi ndy véi huyét ap binh thudng.

Loi giai
v o \ A \ 2 1
a) Chu ki cua hamso p(t) 1a T=——=—.
160z 80

b) Thoi gian giira hai lan tim dap 1a T = % (phiit)

S6 nhip tim mdi phut 1a 1: % =80 nhip.

¢) Ta co: —1<sin(1607t) <1 véimoi r e R

& —25<25sin(1607t) <25 voimoi teR

< 115+(—25) <115+ 25sin(16077t) <115+ 25. v6i moi te R
<90<p(t)<140 voimoi teR

Do d6, chi s6 huyét ap ctia ngudi nay 1a 140/90 va chi s huyét ap clia nguoi nay cao hon mirc
binh thuong.

Mot thanh xa gf”) hinh chit nhat dugc cit ra tir mot khi gd hinh tru c6 dudng kinh 30cm .
a) Chtrng minh riang dién tich mit cat ctia thanh xa gb duoc tinh boi cong thirc
S(0)=450sin 20(cm2 ) & d6 goc @dugce chi ra trong hinh vé dudi day.

b) Tim goc dé dién tich mit cat ctia thanh xa gd 13 16n nhat.



Loi gidi

a) Mt cit ciia thanh xa go (hinh dudi) 14 hinh chit nhat c6 hai kich thudc 14 4B =30cosf va
BC =30sind.

30 cm

A B

Vay dién tich mat cit 1a S = 4B.BC =30.30sin Ocos = 450 sin 26 .

b) Ta cé: S =450sin26 <450. Vay dién tich mit cit caa thanh xa gb 16n nhat khi
sin20 =1« 6 =45°.
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CHUYEN PE 4_PHU'ONG TRINH LUQNG GIAC CO BAN
A. KIEN THU'C CO' BAN CAN NAM
1. Phuong trinh twong dwong

Hai phuong trinh dwoc goi la twong duwong néu ching cé cung tap nghiém.
Dé chi su twong duong cta cac phwong trinh, ngudi ta dung ki hiéu “ < .
2. Phwong trinh sinx =m

a) Néu |m| > 1 thi phuong trinh v6 nghiém.

b) Néu |m| <1 thi phuong trinh cé nghiém: x=a+k2r,keZ vax=rn—-a+k2r,keZ,

. . R T )
voi a la gdc thudce {—E,E} sao cho sina =m.

Chay:
a) M6t s6 trwong hop dac biét:

sinx=1<:>x=%+k27r,keZ;

sinx:—l<:>x:—%+k27z,keZ

siix=0= x=kr,keZ

b) sinu =sinvou=v+k2rx,keZ hoicu=n-v+k2r,kel.
c)sinx=sina’ < x=a’ +k360°,k €Z hodac x=180"—a" +k360°,keZ.
3. Phwong trinh cosx =m

a) Néu |m| > 1 thi phuong trinh vo nghiém.

b) Néu |m| <1 thi phuong trinh c6 nghiém: x=a +k27z,k e Z vax=—a+k2x,k € Z,
véi a la goc thudc [0;7] sao cho cosa =m .

Chay:

Mot s6 trudng hop dic biét:

cosx=1<x=k2rn,k eZ;

cosx=—1<x=r+k2r,keZ,

cosx:0©x:%+k7z,keZ

b) cosu =cosv s u=v+k2r,ke€Z hoacu=-—v+k2r.keZ.

c) cosx=cosa’ < x=a +k360°,k € Z hoac x=-a"+k360",keZ.

4. Phuwong trinh tanx =m

Vé&i moi s6 thuc m, phuong trinh tan x =m cé nghiém x=a +kx,k € Z v&i o 1a géc thude (—%,%)
saochotan o =m.

Chavy :tanx =tana" < x=a’ +k180°,keZ.

5. Phwong trinh cotx =m
Vé&i moi s6 thuc m , phuong trinh cotx =m c6 nghiém x=a+kr,keZ véi a la gdc thude (0;7[) sao

Tran Dinh Cur - 0834332133 ((E
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cho cota =m.
Chuy: cotx=cota’ < x=a’ +k180°,keZ.
B. BAI TAP VAN DUNG

Cau 1:

Cau 2:

Cau 3:

S8 gi®r cé dnh sang mat trdi cla mot thanh phd 4 & vi 6 40° Bac trong ngay thir ¢ ciia mot ndm
khéng nhuan duoc cho bédi ham s6

d(t):3sin[%(t—80)}+12vdi teZ va 0<t<365

(Ngubn: Pai s6 va Gidi tich 11 Néng cao, NXBGD Viét Nam, 2020)

a) Thanh phé 4 c6 ding 12 gi® c6 dnh sdng mat trdi vao ngay ndo trong ndm?

b) Vao ngay nao trong ndm thi thanh phé 4 c6 dung 9 gid ¢ dnh sdng mat troi?

c) Vao ngay nao trong ndm thi thanh phé 4 cé diung 15 gid cé anh sdng mat troi?

Hoi Lim (tinh Bac Ninh) duoc t6 chirc vao mua xuan thudng cé tro choi danh du. Khi ngudi choi
du nhun déu, cay du s& dua ngudi choi du dao dong quanh vi tri cdn bang (Hinh 39). Nghién

clru tro choi nay, nguoi ta thay khodng cach h( m) tlr vi tri ngudi choi du dén vi tri can bang

duoc bidu dién qua thai gian 7( s) (véi 120 ) bdi hé thie h=|d| véi d:3cos[%(2t—l)]

trong d6 ta quy wdc d >0 khi vi tri can bang & phia sau lwng ngudi choi du va d <0 trong
trudng hop nguwoc lai (Ngudn: Bai sé va Gidi tich 11 Ndng cao, NXBGD Viét Nam, 2020). Vao
thoi gian ¢ nao thi khoang cach 7 1a 3 m;0 m?

Vi tri cdin bang

Hinh 39

Trong Hinh 9, khi dwoc kéo ra khoi vi tri can bang & diém O va budéng tay, lwc dan hoi cda 1o xo
khién vat 4 gan & dau cla 16 xo dao ddng quanh O. Toa do s( cm) cla A trén truc Ox vao

thoi diém ¢ (gidy) sau khi budng tay dwoc xéc dinh bdi cong thirc s = 105in(10t+§j. Vao cac

thoi diém nao thi s = —54/3 cm ?

Hinh 9

(Theo https://www.britannica.com/science/simple-harmonic-motion)

Tran Pinh Cu - 0834332133
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Cau 4:

Cau 5:

Cau 6:

Cau 7:

Trong Hinh 10, ngon dén trén hai dang H cach bo bién yy' moét khodng HO =1 km. Dén xoay
nguwoc chiéu kim déng ho vai tdc d6 %rad/s va chiéu hai lubng dnh sang vé hai phia déi dién

nhau. Khi dén xoay, diém M ma ludng anh sang cta hai ding roi vao bd bién chuyén déng doc
theo bo.

¥ | ba bién
Hinh 10

(Theo https://www.mnhs.org/splitrock/learn/technology)

a) Ban dau ludng sang trung v&i dudng thang HO . Viét ham s6 biéu thj toa d6 y,, cla diém

M trén truc Oy theo thoigian 7.

b) Ngéi nha N ndm trén bo bién véitoa d6 y, =—1( km). Xac dinh cac thoi diém ¢ ma den

hai dang chiéu vao ngdi nha.

M6t qua dan phao duoc ban khoi ndong phdo vdi van téc ban dau v, =500 m/s hgp véiphuong

ngang mot géc « . Trong Vat |i, ta biét rang, néu bd qua strc can cta khdng khi va coi qua dan

phdo dugc ban ra tr mat dat thi quy dao cla qua dan tudn theo phuong trinh
-8

2

=— x? +xtana, ¥ d6 g =9,8 m/s” la gia téc trong truong.
2v,cos’a

a) Tinh theo géc ban o tdm xa ma qua dan dat t&i (tic 1a khodng cach tir vi tri ban dén diém
qua dan cham dat).

b) Tim géc bin a dé qua dan tring muc tiéu cach vj tri dit khdu phao 22000 m .
c) Tim géc bdn o dé qua dan dat dd cao I&n nhat.

Gia sir mot vat dao dong diéu hoa xung quanh vj tri cin bang theo phuong trinh

X =2co0s (St - zj
6

O day, thi gian ¢ tinh bing gidy va quing dudng x tinh bing centimét. H3y cho biét trong
khodng thoi gian tir 0 dén 6 gidy, vat di qua vi tri can bang bao nhiéu [an?

Theo Pinh luat khic xa dnh sang, khi mot tia sdng duoc chiéu tdi mat phan cach gitra hai moi
trwong trong sudt khong dong chat thi ti s6 ——, vai i la goéc tdi va r la goc khuc xa, la mot
sinr
hang s6 phu thudc vao chiét suat cla hai moi truong. Biét rang khi goc téi la 45° thi géc khic
xa bang 30°. Khi géc t&i 1a 60° thi géc khuc xa |a bao nhiéu? Lam tron k&t qud dén hang phan

tram.

Tran Pinh Cu - 0834332133
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

N

Mot qua bédng dugc ném xién mot géc a(0° <a< 90°) tlr mat dat voitéc dd v, ( m/s). Khoang
cach theo phuong ngang tir vj tri ban dau cla qua béng dén vi tri bédng cham dat dwoc tinh bdi
2 .
v,sin2a
céng thirc d = OT

a) Tinh khodng cach d khi bdng dwoc ném di vdi téc dd ban dau 10 m/s va géc ném la 30° so
véi phuong ngang.

b) Néu t6c d6 ban dau cla béng 1a 10 m/s thi cin ném bdng véi géc bao nhiéu d6 dé khoang
cachd la 5m?

Chiéu cao /( m) clia mét cabin trén vong quay vao thoi diém ¢ gidy sau khi bat dau chuyén
doéng duoc cho bdi cong thirc h(t) =30+ 20sin (%t +%j .

a) Cabin dat d6 cao téi da la bao nhiéu?
b) Sau bao nhiéu gidy thi cabin dat 6 cao 40 m lan dau tién?
Mot chiéc guéng nudc cé dang hinh tron ban kinh 2,5 m; truc cia né dat cdch mat nuwdc 2 m

(hinh bén). Khi gudng quay déu, khodng cach 4 (mét) tinh tir mdt chiéc gau gan tai diém A

trén guong dén mat nudc la A :|y| trong d6 y =2+2,5$1n2ﬂ(x—z] v0i x la thoi gian quay

cla guong (x > 0) , tinh bang phut; ta quy wdc rang y > 0 khi gu & trén mat nwdcva y <0 khi
gau & duwdi mat nudec.
a) Khi nao chiéc gau & vi tri cao nhat? Thap nhat?

b) Chiéc gau cach mat nudc 2 mét lan dau tién khi nao?

M6 phdng guéng nuée

S6 gi®r 6 anh sdng mat troi cia mét thanh phé A4 trong ngay thir ¢ (& day ¢ 1a s6 ngay tinh ti

ngay 1 thang giéng) cia mét ndm khéng nhuan dwoc md hinh hod bdi ham sé

Tran Pinh Cu - 0834332133
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Cau 12:

Cau 13:

L(1)= 12+2,83sin£32?ﬁ5(t—80)j (tZ Va0 < <365).

a) Vao ngay nao trong nam thi thanh phé A4 cd it gi& dnh sdng mat troi nhat?

b) Vao ngay nao trong ndm thi thanh phé 4 cé nhiéu gi® anh sang mat troi nhat?

c) Vao ngay nao trong nam thi thanh phé A4 cé khoang 10 gi¢ dnh sdng mat troi?

Hoi Lim (tinh Bac Ninh) dugc t6 chirc vao mua xuan thudng cé trod choi danh du. Khi ngudi choi
du nhdn déu, cay du s& dua ngudi choi du dao dong quanh vi tri can bang Hinh 14. Nghién ctru
trd choi nay, ngudi ta thay khoang cach /( m) tir vi tri ngudi choi du dén vi tri can bang dugc

biéu dién qua thoi gian #( s) (v&i #>0 ) bi hé thire h= |d| véi d = 3c0s{§(2t—1)}, trong dé

ta quy wéc d >0 khi vj tri can bang & phia sau lung ngudi choi duva d <0 trong truong hop
nguoec lai. Vao thai gian ¢ nao thi khoangcach 4 la 3 m;0 m?

."/

a"“
»

Vitricinbdng .~

Hinh 14

Muc nwdc cao nhat tai mot cang bién 13 16 m khi thay triéu 18n cao va sau 12 gi® khi thay triéu
xudng thap thi myc nwdc thap nhat 13 10 m. D6 thi & Hinh 15 m6 ta sy thay déi chiéu cao cla

muc nudc tai cdng trong vong 24 gid tinh tir ldc nlira dém. Biét chiéu cao cla myc nwdc h( m)
.. 2. A , T .. Y

theo thoi gian #( h)(0<¢<24) dugc cho bdi cong thire h = m+acos(5tj v&i m,a |a cac s6

thuc duong cho trudec.

a)Tim m,a.

b) Tim th&i diém trong ngay khi chiéu cao cda muc nwdcla 11,5 m.

R (m)k
16

10

AEmm

0 12 24 1 (h)
Hinh 15
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Cau 14: Hang ngay, muc nwdc cia mot con kénh 18n xudng theo thiy triéu. D sdu h (m) clia myc nuwée
trong kénh tinh theo thoi gian t (gi®) trong mot ngay (0<t<24) cho bd&i cong thirc

h =3cos(ﬂ+1j+l2 . Tim t dé do siu cta muc nudc la
a) I5m

b) 9m
c)10,5m

A NP 4w oy Ls v X a2 R
Cau 15: MOt cay cau cé dang cung OA cua d6 thiham sé y = 4,8s1n§ va dugc mo ta trong hé truc toa
dé véi don vij truc la mét nhu & Hinh 40.

Vv A

X

0 A
Hinh 40
a) Gia st chiéu rong clia con séng |a do dai doan thang OA. Tim chiéu rong d6 (Lam tron két

qua dén hang phan mudi)

b) Mét sa lan ché khdi hang hda dwoc xép thanh hinh hdp chit nhat vai d6 cao 3,6m so vdi
muc nwdc song sao cho sa lan cé thé di qua dugc gam cau. Chirng minh rang chiéu rong cla
khéi hang héa d6 phai nhd hon 13,1m.

c) Mét sa lan khac cling ché khdi hang héa duoc xép thanh hinh hdp chir nhat vai chiéu rong
clia khéi hang héa dé 13 9m sao cho sa lan cé thé di qua dwgc gdm cau. Chirng minh rang
chiéu cao cua khéi hang hda d6 phai nhé hon 4,3m
Cau 16: Khi mét tia sang truyén tir dng khi vao mat nwdc thi mét phan tia sdng bi phan xa trén bé mat,
phan con lai bi khic xa nhu trong Hinh 1.26. Géc téi i lién hé v&i goc khic xa 7 bdi Dinh lut
khuc xa anh sang ﬂ = n_z.
STV
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Cau 17:

Cau 18:

Cau 19:

O day, n, va n, twong ng la chiét suat cia mai truang 1 (khong khi) va mai truang 2 (nwdc).
Cho biét goc tdi i =507, hay tinh géc khuc xa, biét rang chiét suat clia khdng khi bang 1 con
chiét suat cta nuwdce la 1,33.

Vantdc v, ( cm/s) clia con lac don thir nhat va van téc v, ( cm/s) cla con lac don thir hai theo

thoi gian ¢ (gidy) duoc cho bdi cac cong thirc:

v, (1) = —4cos (%+%) vav, ()= 2sin[2t +%j

Xac dinh cac thoi diém ¢ ma tai do:

a) Van t6c cla con lac don th& nhat bang 2 cm/s;

b) Van toc cla con Idc don thi nhat gap hai [an van tdc cla con lac don th hai.

Mot chat diém chuyén ddng déu theo chiéu ngugc chiéu kim déng ho trén dudng tron ban kinh

’

5 cm. Khoadng cach h( cm) tir chat diém dén truc hoanh duoc tinh theo cong thirc A :|y

trong d6 y = asin(%t] v&i ¢ 1a thoi gian chuyén déng cla chat diém tinh bang gidy (7 >0) va

chat diém bat dau chuy&n dong tir vi tri 4 (Hinh 16).

a) Chat diém chuyén ddng mot vong hét bao nhiéu gidy?

b) Tim gid tricla a.

c) Tim thoi diém sao cho chat diém & vi tri cé £ =2,5 cm va ndm phia dudi truc hoanh trong

mot vong quay dau tién.

Hinh 16

Huyét ap la dp luc can thiét tdc dong lén thanh cha ddng mach dé dwa mau tir tim dén nubi
dudng cdc md trong co thé. Huyét 4p duoc tao ra do lwc co bdp cla co tim va sirc can cla thanh
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déng mach. Mbi [an tim dap, huyét 4p clia ching ta ting roi giam gitra cac nhip. Huyét ap t6i da
va huyét ap t6i thiéu goi 1a huyét dp tdm thu va tdm truong, twong ng. Chi sé huyét 4p cla
ching ta duoc viét la tdm thu/tdm trwong. Chi s6 huyét ap 120/80 la binh thudong. Gia st mot
nguwdi nao doé co nhip tim [a 70 [an trén phat va huyét ap cla ngudi dé dugc mé hinh hoa boi

ham s6 P(t)= 100+205in(7%tj & d6 P(t)1a huyét ap tinh theo don vi mmHg ( milimét thuy

ngan) va thoi gian ¢ tinh theo giay.
a) Trong khoang tlr 0 dén 1 gidy, hay xac dinh s6 lan huyét p la 100 mmHg .
b) Trong khoang tir 0 dén 1 giay, hdy xac dinh s6 [an huyét 4p la 120 mmHg .

Tran Pinh Cu - 0834332133



CHUYEN PE 4 PHUONG TRINH LUQNG GIAC CO BAN

A. KIEN THUC CO BAN CAN NAM
1. Phwong trinh twong duwong

Hai phuong trinh duoc goi 1a twong dwong néu chiing c6 cing tap nghiém.
Dé chi sy twong duong cia cac phuong trinh, nguoi ta dung ki higu « < .

2. Phuwong trinh sinx =m
a) Néu |m| >1 thi phuong trinh v6 nghiém.

b) Néu |m| <1 thi phuong trinh c6 nghiém: x=a+k2r,keZ vax=r—-a+k2r,keZ,

voi a 1a gée thudc [—%,%J sao cho sina=m.
Chu y:
a) Mot $6 truong hop dac biét:

sinx=1<:>x=%+k27r,keZ;

sinx = -1 x=—2 4 k2, kel
sik=0= x=kr,kelZ

b) sinu =sinv<u=v+k2r,keZ hoac u=r—-v+k2r,keZ.

¢) sinx =sina” < x=a’ +k360°,k € Z hoac x=180"—-a" +k360",kZ.
3. Phwong trinh cosx=m

a) Néu |m| >1 thi phuong trinh v6 nghiém.

b) Néu |m| <1 thi phuong trinh c6 nghiém: x=a+k2r,keZ vax=—a+k2r,keZ,
voi o 1a goe thude [0;77] sao cho cosa =m.

Chuay:

Mot sb truong hop dac biét:

cosx=1<x=k2x,k e,
cosx=—1<x=r+k2r,keZ;

cosx:0<:>x:%+k7r,keZ

b) cosu =cosv<u=v+k2r,keZ hoac u=—v+k2rx,keZ.

c) cosx=cosa’ <> x=a +k360°,k€Z hoac x=—a" +k360°,keZ.

4. Phuong trinh tanx =m

L . A \ ; ‘A L \ A T T
V61 moi s0 thuc m , phuong trinh tan x =m cé nghiém x=a+kx,k €Z véi a 1a goc thude (_E’Ej



sao chotan o =m.

Chiy :tanx=tana” < x=a’ +k180°,keZ.

5. Phwong trinh cotx =m

Véi moi s6 thuc m , phwong trinh cotx = m c6 nghiém x =a +kz,k € Z v6i o 1a goc thude (0;7) sao

cho cota =m.

Cht y: cotx=cota’ & x=a" + k180", ke Z.

B. BAI TAP VAN DUNG

Cau 1: S gid c6 anh sang mit troi ciia mot thanh phd 4 & vi d640° Bic trong ngay thir ¢ cia mot nim
khong nhuan duge cho boi ham sb

d(r):%i{%(t—so)}lzvéi teZ va 0<t<365

(Nguén: Pai sé va Gidi tich 11 Nang cao, NXBGD Viét Nam, 2020)

a) Thanh phd 4 c6 dung 12 gid c¢6 anh sang mit trdi vao ngay nao trong nim?

b) Vao ngay nio trong ndm thi thanh phé 4 c6 dung 9 gio c6 anh sang mat troi?

¢) Vao ngay nao trong nam thi thanh phé A4 co dung 15 gid c6 anh sang mit troi?
Loi giai

a) Bé thanh phd A c6 diing 12 gid c¢6 anh sang mat troi thi:

3sin(i(z—80)J+12=12

182

@sin(i(t—%)j:O
182

v
— — — k
<:>18 (t 80)—1(7[( EZ)

< t-80=182k(k e Z)
< t=80+182k(k € Z).

Do teZ va 0<t<365 néntaco:

keZ keZ
=
0<80+182k <365 —-80 <182k <285

keZ

= < kei0;l
40, 285 = kel
91 182

Véi k=0 thit =80+182.0=280;
Vé6i k=1 thi t=80+182-1=262.

Vay thanh phé A co6 ding 12 gid ¢6 4nh sang mit troi vao ngay thir 80 va ngay thi 262 trong
nam.

b) Bé thanh phd A c6 diing 9 gid c6 anh sang mit troi thi:



Cau 2:

3sin(i(t —80)j+12 9o sin(i(t —80)) — -1
182 182

@%(t—80)=—%+k2ﬁ(kez)<:>t—80:—91+364k(keZ)©t:—11+364k(keZ)

DoteZ va0<t <365 néntacod

keZ keZ
P
0<-11+364k <365 11<364k <376

keZ

< k=1
A 4
364 91

Véoi k=1 thi t=-11+364-1=353.
Vay thanh phd A c6 dung 9 gio c6 anh sang mat troi vao ngay thir 353 trong nam.
¢) Bé thanh phd A c6 ding 15 gio c6 anh sang mit troi thi:

3sin(i(t—80)]+l2:15
182

7
in| —(7r—80) [=1
<:>sm(182(t )j

T T
@E(t—80)—5+k2ﬁ(k62)

& 1-80=91+364k (k € Z)
< t=171+364k (ke Z)

DoteZva0<t<365 nén ta co:

keZ keZ
=
0<171+364k <365 —171<364k <194
keZ

= < k=0

RN

364 182
Voi k=0 thi t=171+364.0=171.
Vay thanh phd A c6 dung 15 gio c6 anh sang mat troi vao ngay thi 171 trong nam.
H6i Lim (tinh Bic Ninh) dugc t6 chirc vao mua xuan thuong co tro choi danh du. Khi ngudi choi
du nhun déu, cay du s& dua ngudi choi du dao dong quanh vi tri can bang (Hinh 39). Nghién ctru
trd choi nay, nguoi ta thay khoang cach h( m) tir vi tri ngudi choi du dén vi tri can bang dugc
- /4

biéu dién qua thoi gian ¢( ) (v6i 120 ) boi hé thie h=|d| voi d = 3cos[§(2t -~ 1)}, trong d6
ta quy wéc d >0 khi vi tri can bang & phia sau lung ngudi choi du va d <0 trong truong hop
nguoc lai (Nguon: Pai s6 va Gidi tich 11 Nang cao, NXBGD Viét Nam, 2020). Vio thoi gian ¢
nao thi khoang cach 7 1a 3 m;0 m?



Vi tri cdn bang

Hinh 39

Loi giai

D¢ khoang cach h( m) tir vi tri nguoi choi du dén vi tri can bang 1a 3 m thi:

|3cos{%(2t—l)}=3
3 os{%(zt—l)} =3 cos[%(Zt—l)}zl
3 os{%(Zi—l)}:% cos[%(Zt—l)}:—l

T
f

T(-1)=rrkan 2t-1=376k

I 1
2t=6k+1 |t=3k+—
o 6k 4<:> 2(keZ)
A imak

Do ¢>0,keZ nén ke{0;1;2;...}

JIEL
Khido [ (2727277 }te{—;Z;E;S; ;8;..}.

te{2;58;...}

A 1 .7 _13 .
Vay te 5;2;5;5;7;8;... (giay) thi khoang cach / 1a 3 m.
Pé khoang cach 4 (m) tir vi tri nguoi choi du dén vi tri can bang 1a 0 m thi:

3cos[%(2t —1)}‘ —0< 3cos[%(2t —1)} -0




Cau 3:

@cos{z(%—l)}=O<:>£(2t—1):£+k7z
3 3 2
o)== 1kr o 2-1=2 43k

3 2 2

<:>2t=§+3k<:>t:§+§k
2 4 2

Do >0,k € Z nénk €{0;1;2;...}, khi déte{%;%;%;..}

. 51117 n
Vay te Z;Z;?;m (gidy) thi khoang cach h1a Om

Trong Hinh 9, khi duoc kéo ra khoi vi tri cin bang & diém O va budng tay, luc dan hoi cua 1o

xo khién vat 4 gén & dau cua 10 xo dao dong quanh O. Toa do s( cm) cua A trén truc Ox vao
thoi diém ¢ (gidy) sau khi budng tay duoc xac dinh boi cong thirc s = IOsin(IOt +%) Vao cac

thoi diém nao thi s = —5v/3 cm?

0

Hinh 2

(Theo https://www.britannica.com/science/simple-harmonic-motion)

Loi giai
Xét phuong trinh:
IOSin(IOt +%) - 53
< sin 10t+£ :—ﬁ
2 2
= sin(lOt +£j = sin(—zj
2 3
10t+£:—£+k27r t:—£+k£
= 1 kel s 12 S,keZ
10t+£:—”+k27r t:£+k£
2 3 12 5

Viy vao céc thoi diém 1 = ——+k (k> 1Lk eZ) Vi t =—+k=(k>0,k € Z) thi
12 5 12 5
s= —5\/§ cm.
Trong Hinh 10, ngon dén trén hai dang H cach bo bién yy' mot khoang HO =1km. Pén xoay

A . A X g A A T \ A © 1A , , A . ; Ao qena
nguoc chiéu kim dong ho véi toc do Erad /s va chicu hai ludng anh sang vé hai phia doi dién


https://www.britannica.com/science/simple-harmonic-motion

nhau. Khi dén xoay, diém M ma ludng anh sang cia hai dang roi vao bo bién chuyén dong doc
theo bo.

-

-~ A

0
1 km
| km

v

y' | bo bién
Hinh 10

(Theo https://www.mnhs.org/splitrock/learn/technology)
a) Ban dau ludng sang trung véi duong thang HO . Viét ham sb biéu thi toa do ¥y, cua diém
M trén truc Oy theo thoi gian 7.
b) Ngdi nha N ndm trén bo bién véi toa do y, =—1( km). X4c dinh c4c thoi diem ¢ ma dén
hai dang chiéu vao ngoi nha.

Loi giai
a) Sau t gidy diém M quét duoc mot goc luong giac co s6 do la: a = %t rad.

Xét tam gidc HOM vudng tai O c6:

MO =tana.1 =tan Et
10
A N T
Vay toa do y,, =tan (Etj

b) Xét tan Zil=2
10

T T
< tan| —¢ |=tan| ——
(10) ( 4J

<:>£t=—£+k7r,kez
10 4

ot=-25+10k.keZ

Vit >0 nén tai cac thoi diém ¢ =-2,5+10k,k € Z,k >1 thi dén hai dang chiéu vao ngoi nha.

Vay phuong trinh da cho ¢6 cac nghiém la x:—%+k%,keZ va x:—%+k%,keZ

Mot qua dan phéo duoc ban khoi nong phao véi van tc ban dau v, =500 m/s hop véi phuong
ngang mot goc « . Trong Vit li, ta biét rang, néu bo qua sirc can cua khong khi va coi qua dan
phao duoc bin ra tr mat dat thi quy dao cia qua dan tudn theo phuong trinh

y= 2_—g2x2 + xtanar , 6 d6 g =9,8 m/s’ 1a gia toc trong truong.
2v,cos o

a) Tinh theo goc ban o tim xa ma qua dan dat toi (ttc 1a khoang cach tir vi tri bian dén diém
qua dan cham dat).


https://www.mnhs.org/splitrock/learn/technology

b) Tim goc bin « d& qua dan trang muyc tidu cach vi tri dat khau phao 22000 m .
¢) Tim goc bén o dé qua dan dat do cao lon nhét.

Loi giai
Vi v, =500 m/s,g =9,8 m/s’ nén ta c6 phuong trinh quy dao ctia qua dan 1a

- % x> + xtana .
2-500% - cos’a 2500000cos’a

y x* + xtana hay y =

—49
2500000co0s’«
x=0

49
& X x+tana (=0 < 200 -

a) Qua dan cham dat khi y =0, khi d6 x* + xtana =0

= o 2500000cos ¢ -sinay < o 1250000sin2¢
49 49

Loai x = 0 (dan phao chua dugc ban).

1250000sin2 &

Viy tdm xa ma qua dan dat toi la x = p (m).

b) Bé qua dan tring muc tiéu cach vi tri dat khdu phdo 22000 m thi x = 22000 m .

o 1220000sin2ar _ 00 L inng = %

Khi &

Goi S e [—%,%} la goc thdéa man sinf = % Khi d6 ta co: sin2a =sinf

B
=—+krx
2o =p+k2 a=5"
& 2a_ﬁ ”k2 (keZ)e 2 (keZ)
a=r-pP+k2rx a:£—£+kﬂ
2
—49

x” +xtana 1a mot ham s6 bac hai c6 d6 thi 1a mot parabol co toa

¢)Hamsd y=
) Y 2500000cos’a

d6 dinh /(x;;y,) 1a



Ciu 6:

Cau 7:

b tana 1250000cosasina
x] = —= — =
2a 7. -99 49
2500000co0s’«
-49 1250000cosasina )’ 1250000cosasina
Vi = f(x1 ) = 2 + tana
2500000cos 49 49
v 1250000cosasina
L=
Hay 49' 2
~ 625000sin"cr
<l 49

_ 625000sin’a

Do d6, d6 cao 16n nhit ctia qua dan 1a y,_ 29

Gia str mot vat dao dong diéu hoa xung quanh vi tri cdn bang theo phuong trinh

xX= 2cos[51 _Zj
6

O day, thoi gian ¢ tinh bang gidy va quing duong x tinh bang centimét. Hay cho biét trong
khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri can bang bao nhiéu 1an?

Loi giai

Vi tri can bfmg cua vat dao dong diéu hoa 1a vi trf vat dimg yén, khi d6 x =0, ta co

2c0Ss [St — ﬁj =0
6

= cos(St—zjzo
6

o5 knkel
6 2

o= k" rex
15 5

Trong khoang thoi gian tir 0 dén 6 gidy, tic 14 0<7<6 hay 0< %+ k% <6

o 2027

3 RY/4

Vi keZ nén ke {0;1;2;3;4;5;6;7;8} .
Viy trong khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri cAn bang 9 1an.

Theo Dinh luat khiic xa 4nh sdng, khi mdt tia sdng dugc chiéu t6i mat phan céch gitta hai moi

\ £ A A £ s . 4 SINE R T S R o , N
truong trong suot khong dong chat thi ti s0 ——, véi i 1a géc téi va r 1a goc khic xa, 1a mot
sinr

hing sé phu thudc vao chiét suat ciia hai moi trudng. Biét rang khi goc t6i 1a 45° thi goc khuc



Cau 8:

Cau 10:

xa bang 30°. Khi goc t6i 1a 60° thi goc khiic xa 1a bao nhiéu? Lam tron két qua dén hang phan

tram.
N
Loi giai
in45° in60° ) in60°sin30° i
Vi S%n = SH? nén sinr =M = ﬁ .Suyra r=37,76".
sin30° sinr sin45° 4

Mot qua bong duoc ném xién mot goc a (O° <a< 90°) tir mat dat véi toc do v, ( m/s). Khoang
cach theo phurong ngang tir vi tri ban dau cta qua bong dén vi tri bong cham dit dugc tinh boi
vosin2a

10
a) Tinh khoang cach d khi bong dugc ném di véi téc ¢ ban ddu 10 m /s va goc ném 1a 30° so
v6i phuong ngang.

cong thic d =

b) Néu tdc d6 ban dau ciia bong 12 10 m /s thi can ném bong véi goc bao nhidu do dé khoang
caich d 1a Sm?

Loi gidi
a) d =53 ~8,66 (m);

2 .
b) d:S@%zsammza S sin2a =+ < 20 =30° hodc

20 =150° < a =15 hoac o =75".
Chiéu cao h( m) clia mot cabin trén vong quay vao thoi diém ¢ gidy sau khi bat dau chuyén
A A , (T
dong duoc cho bai cong thirc 4(¢)=30+20sin (Et +§j .
a) Cabin dat d cao tdi da 1a bao nhiéu?
b) Sau bao nhiéu gidy thi cabin dat d6 cao 40 m 1an dau tién?
Loi giai
a) 50 m; b) 12,5 giay.

Mot chiée gué)ng nudc c6 dang hinh tron ban kinh 2,5 m; truc cua né dat cach mat nuéc 2 m
(hinh bén). Khi gudng quay déu, khoang cach A (mét) tinh tir mot chiéc gau gan tai diém A trén

) . . 1 ) ..
guong dén mat nudc la h= | y| trong d6 y=2+2, 531n27z(x—ZJ voi x 1a thoi gian quay cua



guong (x > 0) , tinh bang phit; ta quy wdc rang y > 0 khi giu & trén mat nude va y <0 khi giu
& dudi mat nuoc.

a) Khi nao chiéc gau ¢ vi tri cao nhat? Thap nhat?

b) Chiéc gau cach mat nudc 2 mét 1an dau tién khi nao?

M6 phdng guéng nude

Loi giai

a) Vi —ISsinZﬂ(x—%jSI nén —2,5£2,5sin27z(x—%j£2,5 va do do ta co

—0,5=2—2,5£2+2,5sin27z(x—%j£2+2,5=4,5‘v’xeR.

Suy ra, gau ¢ vi tri cao nhat khi

sin27z x—l =l 2x x—l =£+k27r<:>x=l+k(keZ).
4 4 2 2

,... phut.

33
272

A 5 . ’ A . r 3 A 1
Vay gau & vi tri cao nhat tai cac thoi diém 5

Tuong ty, giu & vi tri thip nhat khi

sin27r(x—ij:—l<:> 27z[x—%j:—%+k27r @x:k(keZ).

Viy gau & vi tri thp nhét tai cac thoi diém 0,1,2,3,... phut.

b) Gau cach mit nuéc 2 m khi

2+2,5sin2x x—l =2 & sin2x x—l =027 x—l =k72'<:>x=l+k(k€Z).
4 4 4 4 2

A A r o r A A A . v 3 A 1 ,
Vay chiéc gau cach mdt nudc 2 m lan dau tién tai thoi diém x = 2 phut.

Céu 11: S6 gid ¢ anh sang mit troi ctia mot thanh phd A4 trong ngay tha ¢ (¢ day ¢ 1a s ngay tinh tir
ngay 1 thang giéng) cia mot nim khong nhuan duge mé hinh hoa béi ham sb



L(t)= 12+2,83sin(32?”5(t—80)J (1eZ va0<t<365).

a) Vao ngdy nao trong ndm thi thanh phdé 4 c6 it gio anh sang mit troi nhat?
b) Vao ngay nio trong ndm thi thanh phé 4 c6 nhiéu gio 4nh sang mit troi nhat?
¢) Vao ngay nao trong nam thi thanh phd 4 c6 khoang 10 gior anh sang mit troi?
Loi giai

. . (2 . . (27

Vi —1<sin| ——(7—80) |<1 nén —2,83<2,83sin| ——(¢—80) [<2,83.
365 365

Do d69,17=12-2,83 < 12+2,83sin(32?7[5(t—80)j <12+2,83=14,83Vt e R.

a) Ngay thanh phd 4 c6 it gio 4nh sang mat troi nhat ing véi

sin| 27 (1-80) | = —1 > 2 (1-80) =~ Z 4 k2 <> 1 = - 4 365k(k € 7).
365 365 2 4

Vi 0<t<365 nén k=1,suyra t:—$+365:353,75.

Nhu vay, vao ngay thir 353 ciia ndm, tirc 1a khoang ngay 20 thang 12 thi thanh phd 4 s& c6 it
gid anh sang mat troi nht.

b) Ngay thanh phé 4 c¢6 nhiéu gio anh sdng mit troi nhat ing voi
sin| 27 (1-80) | =1 < 22 (1-80) = % 4 k27 <> £ = 171,25+ 365k (k € Z) .
365 365 2

Vi 0<¢<365nén k=0,suyra t=17125.

Nhu vay, vao ngay thir 171 ctia ndm, tirc 13 khoang ngay 20 thang 6 thi thanh phd A s& c6
nhiéu gid 4nh sang mit troi nhat.

¢) Thanh phd A c6 khoang 10 gid anh sang mat troi trong ngay néu

27

=T (1=80) ~—0,78+ k27
12+2,83sin| 25 (1-80) | =10 < sin| 2% (1—80) | =— 22 | 365
365 365 283 | 27

(t—80)~3,93+k2x
365

t =34,69+ 365k,

(keZ).Vi0<r<365nén k=0 suyra ¢ ~34,69 hodc
t ~308,30+365%

Tur @6 ta duoc {

t=308,30.



Cau 12:

Cau 13:

Nhu vay, vao khodng ngay thtr 34 cia nam, tuc 1a ngay 3 thang 2 va ngay thr 308 ctia nam, tirc
1a ngay 4 thang 11 thanh phd 4 s& ¢6 10 gio anh sang mit troi.

H6i Lim (tinh Bic Ninh) dugc t6 chirc vao mua xuan thuong co tro choi danh du. Khi ngudi choi
du nhun déu, cdy du s& dua nguoi choi du dao dong quanh vi tri can bang Hinh 14. Nghién ctru
tro choi ndy, nguoi ta thiy khoang cach h( m) tir vi tri nguoi choi du dén vi tri can bang duoc

bicu dién qua thoi gian 7( s) (v6i £>0 ) béi hé thie h=|d| véi d =3cos [%(% —1)} , trong d6

ta quy wéc d >0 khi vi tri cdn bang & phia sau lung ngudi choi du va d <0 trong truong hop
nguoc lai. Vao thoi gian ¢ nao thi khoang cach 4 1a 3 m;0 m?

."f

a"“

Viricdnbing -~

Hinh 14

Loi giai

Do —ISCOS{%(%—I)}SI nén —3S3cos[%(2t—l)}£3 hay ~3<d <3.Do do, 0<|d|<3.

Vay h=3 khi |d|=3 hay cos[%(%—l)}:il@ sin[%(%—l)} =0

@%(2t—l)=k7r<:>t= L+ 3k Vol k € Z,k > 0;

h=0 khi |[d|=0 hay co{%(%—l)}=0<:>%(2t—1)=%+k7r o= i kezk>o0.

Muc nudc cao nhat tai mot cang bién 1a 16 m khi thity tridu 1én cao va sau 12 gid khi thuy triéu
xubng thap thi muc nude thip nhat 1a 10 m. Do thi & Hinh 15 m6 ta su thay doi chiéu cao cua

muc nudc tai cang trong vong 24 gid tinh tir lac nira dém. Biét chiéu cao cua muc nude h( rn)
e s A , 4 r s A
theo thoi gian t( h)(O <t< 24) dugc cho boi cong thue h=m+ acos(atj v&1 m,a 1a cac so

thuc duong cho trude.
a) Tim m,a.

b) Tim thoi diém trong ngay khi chidu cao cia muc nuée 13 11,5 m.



Cau 14:

A (mM

-

Hinh 15
Loi giai
A , . A, 1x . T i1 A A, 1.3 .
a) Chiéu cao ciia muc nudc cao nhat la m+a khi cos(at] =1 va thap nhat bang m —a khi

m+a=16 {m=l3
=

m—a=10

cos| 2t |=-1. Theo gia thiét, ta co:
12 a=3.

b) Tu cau a ta c6 cong thirc: 7 =13+3cos (%t} Do chiéu cao ctia myuc nuée 1a 11,5 m nén

13+ 3cos it =11,5< cos lt :—l
12 12

2
T 27
12t 3 +hkom t =8+24k
= (keZ)@ (keZ).
T 27 t=-8+24k
—t=——+k2r
12 3

Ung véi hai thoi diém trong ngay ta c6 1 =8( h) va =16 (h).

Hing ngdy, muc nudc ciia mot con kénh 18n xudng theo thiy triéu. Do sdu h (m) ciia muc nudce
trong kénh tinh theo thoi gian t (gio) trong mot ngay (0<¢<24) cho bdi cong thic

h= 3005(%+1j+12 . Tim t dé do sdu cua muc nudc la

a) 15m
b) 9m
¢) 10,5 m
Loi giai
+) B0 sau cia muc nudc la 15m thi h = 15.
Khi d6

15 =3cos(%t+l)+l2n @cos(%tJrlJ:l

6(k2 —1)
T

<:>cos(%t+1]:cos0<:>%t+1=k27zc>t: keZ

6(k27 —1)
T

ViO<¢r<24nén0< <24 0<k<2



Laido ke Z=ke {1;2}:>t6{6(27T—1);6(47z_1)}
T

Ve
+) P0 sau ciia myc nudc la9mthi 7=9.
Khi d6

9:3cos(%t+1]+12@cos(%t+lj:—l<:> cos(%t+1):cos7r

6(k2r+m—1)
V4

Vio<r<24nen <2277 o0 o<k <l
T

_6(3r-1)
B T

<:>7[—t+1:7z+k27z©t= keZ

Laido keZ=k=1=¢

+) Po sau cia myc nude 1a 10,5m thi h =10, 5.
Khi d6

10,5=3cos| Z-41|+12 e cos| Fra1]=—L
6 6 2

6(2ﬁ+k27r—1j
_ . %t+1:27ﬂ+k27z f=3 - keZ
<:>cos(—+lj=cos—© &
6 3 1t+1=—2—7[+k27z 6(—27[+k27z—1j
6 3 t= 3 ke”Z
L V4
6(2”+k27r—1j 6(27T+k27r—1j
Vit= 3 . keZVi0<t<24nén 0< 3 o <24 0<k<2
o5 1) o5 o5
Laido keZ=ke{0;;2} =t e 3 ; 3 ; 3
Vs V4 V4

6(—2;-+k272'—1j
Voi t = keZ
T
Vi 0<¢<24 nén

-—+k2r -1
3

6( 27 J
0< <24=0<k<2
s

6(—?—1) 6(4;—1} 6(12”—1]
Laido keZ=ke{l;2} =t e ; ;

2 b

VA VA T




A PO X . ) TR 4 X A 2 ~
Cau 15: Mot cay cau c6 dang cung OA cua do thi ham so0 y = 4,851n§ va dugc mo ta trong h¢ truc toa
do vdi don vi truc 1a mét nhu & Hinh 40.

Vv A

-

0 A
Hinh 40

a) Gia sir chiéu rong ctia con song 13 do dai doan thang OA. Tim chiéu rong d6 (Lam tron két
qua dén hang phan muoi)

b) Mét sa lan cho khdi hang hoa duoc xép thanh hinh hdp chir nhat véi d6 cao 3,6m so voi myuc
nude song sao cho sa lan c6 thé di qua duge gam cau. Ching minh rang chiéu rong cta khoi
hang hoéa do6 phai nho hon 13,1m.

¢) Mot sa lan khéc ciing ché khéi hang hoa dugc xép thanh hinh hop chit nhat véi chiéu rong
ctia khdi hang hoa d6 1a 9m sao cho sa lan ¢ thé di qua duge gam cau. Ching minh rang
chiéu cao ctia khéi hang hoa d6 phai nho hon 4,3m
Loi giai
a) Giai phuong trinh y =0 < 4,8sing =0 sing =0 <:>3= kn < x=k97(k eZ).
Do d6 db thi cit truc Ox tai cac diém c6 hoanh do 0:97;187;....
Vi thé 4(97;0)
Chiéu rong cua con séng 1a 04 =97z ~ 28,3m

b) Xét dudong thang y =3,6
Taco y=4,8 sing <4,8, nén dudong théng y=3,6 cat mot phén dd thi ciia ham s6

y= 4,8sing tai hai diém M (x,;3,6), N (x,;36).

(1),x,,x, 1 hai nghiém duong nhé nhét cta (1)

Giai phuong trinh 4,8 sing =36 sing = %



3 A A . A X T T . 3
—1<=<1 nén ton tai mot sO ¢ €| ——;— | sao cho sina == .
4 2 2 4

=a+k2x
X . x=9a+kl18x
Tacod sin—=sinag <
9 x=97-9a+kl8x
=r—-a+k2r

O |% O

Do x,;x, €(0;97) nén x, 9a ~7,6325; x, ~97 —9a ~ 20,6418

Nén x, —x, <13,1.

Vay chiéu rong ciia kh6i hang hoa bé hon 13,1m

¢) Cho 0<m<4,8 duong thing y =m cit (C) tai hai diém P(x,;;m),0(x,;m), x,,x, 1a hai

nghiém dwong nho nhat ciia phuong trinh 4, 8sin§ =m (2);x,—x,=9.

esint=—" Vi 0<——<1nén IBe|-Z:Z | sao cho sin f=—— (*)
9 438 4,8 2’2 4,8
x=9p8+kl8x

Khi d6 (2) tro thanh <> sin= = sin 8 < keZ
9 x:9(7r—ﬂ)+k187r

Hai nghiém dwong nho nhét cua (2)1a x, =98,x, =9(7 - B)

Taco x,—x, =9(7—f)-98=0.

7—1

Do vay m =4,8sin  hay m =4,8sin ~4,2124<4,3.

Vay chiéu cao ctia mdi khéi hang hoa bé hon 4,3m.

Cau 16: Khi mot tia sang truyén tur 6ng khi vao mat nude thi mot phﬁn tia sdng bi phan xa trén bé mit,
phén con lai bi khuc xa nhu trong Hinh 1.26. Goc téi i lién h¢ voi goc khic xa » boi Dinh luat
, , ., sini n
khuc xa anh sang —— = 2.
sinr n,




Cau 17:

Cau 18:

O day, n, va n, tuong tng la chiét suit cia moi truong 1 (khong khi) va méi truong 2 (nudc).

Cho biét goc téi i = 50°, hdy tinh goc khuc xa, biét rang chiét sudt ctia khong khi bang 1 con
chiét suat ctia nude 1a 1,33.

Loi giai

.. L . . sSini n
Theo bai ra ta c6: i=50",n, =1,n, =1,33, thay vao — =—=% ta dugc:
sinr  n,

sin50° 1,33

sinr

(dk sinr=0)

1,33
& sinr = 0,57597 (thoa man dki)

< sinr = sin (35°10')

(keZ)

Ma 0° <r<90° nén r ~3510 .

(keZ)

- r~3510 +k360°
r~180° =35°10 + k360°
r~3510 +k360°
= .
r~144°50 + k360°
Vay goc khuc xa 7~ 35°10'.

Van téc v, ( cm/s) cua con ldc don thir nhat va van téc v, ( em/s) cua con ldc don thir hai theo

thoi gian ¢ (gidy) duoc cho boi cac cong thuc:

v, (t) = —4cos (%4‘%} vav, (t) = 2sin(2t +%j

Xéc dinh cac thoi diém ¢ ma tai do:

a) Van toc ctia con lic don thir nhat bang 2 cm/s;

b) Van tdc cta con lic don thir nhat gip hai 1an van tdc ctia con lic don thit hai.
Loi giai

a) t=%+k37r,k eN va 1213?7[+k37r,k eN;

b) t:19—7[+k3—7[,k eN va t=13—7[+k3—”,keN.
16 2 32 4
Mot chét diém chuyén dong déu theo chiéu nguoc chiéu kim dong ho trén dudng tron ban kinh

5 cm. Khodng cach h( cm) tir chat diém dén truc hoanh dugc tinh theo cong thirc / = | y

, trong
dé y=asin (%t] v6i ¢ 1a thoi gian chuyén dong cua chat diém tinh bang gidy (t > 0) va chat

diém bat dau chuyén dong tir vi tri 4 (Hinh 16).



Cau 19:

a) Chét diém chuyén dong mot vong hét bao nhiéu gidy?
b) Tim gid tri cua a.
¢) Tim thoi diém sao cho chat diém & vi tri c6 £ =2,5 cm va nam phia dudi truc hoanh trong

mot vong quay dau tién.

Hinh 16

Loi giai

a) Xét =0 hay asm(;tj=0<:>t=5k Vol keZ va k>0.
Ta nhan théy, ttr thoi diém ban dau, c sau 5 giay, khoang cach tur chét diém dén truc hoanh lai
bang 0. Suy ra sau mdi 5 gidy, chat diém chuyén dong duoc nira vong. Vay chit diém chuyén
dong mot vong hét 10 gidy.
b) Do chit diém chuyén dong mot vong hét 10 gidy nén khi # =2,5 gidy thi chat diém chuyén
dong duoc mot phan tu vong theo chidu duong, suy ra tai £ =2,5 ta c6

. (75
y:|y|:h:5<:>asm —,— |=5<a=5.

52

Huyét ap 1a ap luc can thiét tac dong 1én thanh cua dong mach dé dwa mau tir tim dén nudi dudng
cac mo trong co thé. Huyét ap duoc tao ra do luc co bop ctia co tim va sirc can ciia thanh dong
mach. M&i 1an tim dap, huyét 4p ctia chung ta ting roi giam gitta cic nhip. Huyét 4p t6i da va
huyét ap tdi thiéu goi 1a huyét ap tam thu va tdm truong, twong tmg. Chi sé huyét ap cua ching

ta dwoc viét 1a tam thu/tim truong. Chi sb huyét ap 120/801a binh thuong. Gia st mot nguoi
nao d6 c6 nhip tim 1a 70 1an trén phut va huyét ap ciia ngudi d6 duoc mo hinh hoa béi ham sd

P (t) =100+ 20sin (%t} 6do P (t) 1a huyét ap tinh theo don vi mmHg ( milimét thuy ngén) va

thoi gian ¢ tinh theo gidy.
a) Trong khoang tir 0 dén 1 gidy, hiy xac dinh s6 lan huyét ap 1a 100 mmHg .

b) Trong khoang tir 0 dén 1 gidy, hdy xac dinh s6 1an huyét ap 1a 120 mmHyg .
Loi giai
a) Huyét ap 1a 100 mmHg khi

P(t)=1OO<:>100+2Osin(7T7[tj=100<:>sin(%[tJ:O@%[t =k7z<:>t=%(keZ)



XétO<t<1<:>0<%<1<:>0<k<%<:>ke{1;2}vi keZ.

Vay trong khoang tir 0 dén 1 gidy, ¢6 2 1an huyét ap 1a 100 mmHg .
b) Huyét ap 1a 120 mmHg khi

P(t)=120<:>100+2Osin(7?ﬂtj=12O<:>sin(%ztj=l<:>77”t=%+k2ﬂ @t:%Jr%(keZ)

Xét O<t<1<:>0<i+%<1<:>—l<k<£<:>k:0vi kelZ.
14 7 4 12

Vay trong khoang tir 0 dén 1 gidy, ¢6 1 1an huyét ap 1a 120 mmHg .
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