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LOI NOI PAU
GUui cac em hoc sinh trén hanh trinh chinh
phuc di€ém 9 - 10

Ky thi Tot nghiép THPT Quoc gia moén Vat ly la mot trong nhitng mén thi doi hoi su két hop

nhuan nhuyén gilta ndm chac ban chat hién tugng vat ly, thudc céng thic va phan xa tinh

todn nhanh. Rat nhiéu hoc sinh hoc "thudc bai" rat tét nhung khi vao phong thi lai mat

diém dang tiéc & nhirng cdu van dung cao (cau 35-40) vi thi€u ky thuat lam bai, quan ly

thoi gian chua hgp ly, hoac bd&m nham may tinh trong IGc cang thang.

Cudn cdm nang nay dugc bién soan theo ddng cau tric dé thi minh hoa cla B Gido duc

va Dao tao, bdm sat bdy chuyén dé trong tdm cla chuong trinh Vat ly 12: Dao dbng co,

Séng co, Dong dién xoay chiéu, Dao dong va song dién ti, Séng anh sang, Lugng tr anh

sang va Hat nhan nguyén td. Véi moi chuyén dé, cadc em sé dugc cung cap:

m Ban doé kién thic trong tam, trinh bay ngan gon, dé nhé, cé kém bang cong thuic tra
ctru nhanh;

[ | Cac dang bai tap dién hinh thudong xuat hién trong dé thi, kém vi du cé 10i giai chi tiét
tung budc;

™ HOp "Meo giadi nhanh" ggi y cach bam may tinh CASIO/VINACAL, cach nhan dién dir
kién dé rat gon thoi gian lam bai;

n H6p "Luu y" chi ra nhitng bay sai [am phé bi€n ma hoc sinh hay mac phai;

n Cau hoi luyén tap cudi chuong cé ddp an va giai thich dé cac em tu kiém tra.

Phan cudi sach la b6 céng thic tong hop toan chuong trinh, cdm nang "chién thuat phong

thi" va mot dé luyén tép téng hgp 20 cadu badm sat cdu trdc dé thi that dé cac em tu danh
gid nang luc trudc khi budc vao ky thi chinh thic.

CACH SU DUNG SACH

Cach dung sach hiéu qua nhat: doc ly thuyét - tu lam vi du trudc khi xem 10i gidi —» lam
cau luyén tap cubi chuong trong thai gian gigi han — ghi lai 16i sai vao mot cuén "sé tay
16i sai" va xem lai truéc ngay thi 1-2 tuan.

Chuc cac em 6n tap hiéu qua va tu tin chinh phuc diém 9 - 10 trong ky thi sap tai!
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PHAN |

Chién lugc tong thé

Trudc khi di vao timg chuyén dé, hdy nam chac cau trdc dé thi, 16 trinh 6n tap hop ly va ba
tru c6t gilp em bt pha Ién diém 9-10.
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Ban do on thi va chién thuat dat diém 9 -
10

0.1. Cau truc deé thi can nam ro

Dé thi tét nghiép THPT mon Vat ly gdm 40 cau trac nghiém khach quan, lam trong 50 phut.
Dé duoc sap xép theo mic d6 kho tang dan mot cach tuong déi, chia thanh 4 muic: Nhan
bi€t, Théng hiéu, Van dung va Van dung cao. Viéc ndm dugc "ban dbé do khé" gilip em
phan bé thai gian hop ly thay vi dén hét strc cho cau dau tién gap kho.

Ly thuyét thuan,

Nhan biét =~ 10-12 c3 40 giay/ca
an bie cad cong thic co ban < 40 gidy/cau

A o . Ap dung céng thuc A A

Thong h ~ 10-12 - 45-

6ng hiéu 0 cau 1-2 bubc 5-60 giay/cau

. . Két hgp 2-3 cbng A
Van dung ~ 8-10 cau thiic, bién luan 1-1,5 phat/cau

Nhiéu budc, dé thi,
Van dung cao ~ 6-8 cau d6 léch pha, bai 2-3 phut/cau

toan "la"

Nguyén tac vang: lam hét phan Nhan biét - Théng hiéu trudc, tuyét déi chac di€ém
(khodng 20-22 cau, tuong duong 5-5,5 diém), sau dé quay lai x ly Van dung va Van dung
cao dé "san" diém 9-10. Bung sa lay vao mot cdu khd & dau dé ma bd 18 nhing cau dé
phia sau.

0.2. Lo trinh 6n tap 8 tuan trudc ky thi

1 Tuan 1-2: On lai ly thuyét + cdng thic ting chuong theo sach nay, lam bai tap co
ban mdc Nhan biét/Thong hi€u dé 1&p 16 héng kién thirc.

2 Tuan 3-5: Luyén cac dang bai Van dung theo ting chuyén dé, ghi chu ky céc dang
hay sai vao "s6 tay 16i sai".

3 Tuan 6-7: Luyén dé téng hgp (dé minh hoa, dé cac trudng) theo didng thoi gian 50
phat, bdm gid nghiém tic, cham diém va rat kinh nghiém ngay sau khi lam.

4 Tuan 8 (tuan cudi): Xem lai s6 tay 16i sai, hé théng céng thirc (Chuong 8), khdng
hoc kién thic mdi, uu tién gilr tinh than thoai mai va ngu du giac.

0.3. Ba tru cét dé Ién diém 9-10
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TRU COT 1 — NAM CHAC BAN CHAT, KHONG HOC VET

Véi cac cau ly thuyét, dé thi hién nay thuong héi theo huéng "hi€u dliing ban chat" thay vi
"doc lai séch gido khoa": vi du hdi vé pha dao dong qua do thi, hdi nguoc tir dai lugng ra
cong thic, hoac yéu cau so sanh 2 dai lugng thay vi tinh truc ti€p. Muén khdéng bi danh
Itra, em can hiéu vi sao cong thic dé dang, khdong chi nhé mat chir.

TRU COT 2 — THANH THAO KY NANG BAM MAY TiNH

Khodng 60-70% s6 cau van dung cé thé giai nhanh gap 2-3 1an néu thanh thao cac chic
nang s6é phlc (dé gidi bai todn dién xoay chiéu), SOLVE, TABLE trén may tinh CASIO
fx-580VN X / 570VN Plus. Day la ky nang bat budc phai luyén tay dén mdc phan xa,
khéng thé hoc "chay" bang mat.

TRU COT 3 — KY THUAT LAM BAI TRAC NGHIEM

Biét cach doc lust dé phan loai cau dé/khé trong 5-7 gidy dau tién; biét dung phuong
phép loai trir, thé dap an ngugc (dac biét hiéu qua véi cau van dung cao); biét "danh dau"
cau chua chac dé quay lai thay vi bd tréng. Chi tiét day da & Chuong 9.

0.4. Nhirng sai lam khién hoc sinh gidi mat diém oan

Nham daon vi (chua déi ra Sl): cm véi m, ms véi s, mF véi F... 1a 16i phG bi€n nhat,
chiém phan 16n diém mat oan 6 hoc sinh kha gidi.

Nham gilra gié tri cuc dai (bién d6, U0, 10...) va gid tri hiéu dung/tic thoi trong bai
toan dong dién xoay chiéu.

Quén xét diéu kién bién (li d6, thoi gian, khoang cach) khi bai todn yéu cau gia tri
duong/Ién nhat.

Véi bai todn c6 d6 thi: doc nham truc hoanh/truc tung, doc nham maéc thoi gian ban
dau.

Bam may tinh & ché d6 Rad thay vi Deg (hoac ngugc lai) khi tinh pha dao dong, gay
sai két qua toan bo cau.

Trudc khi nép bai, hdy danh 2-3 phut cuéi gio dé ra lai cac cau cé don vi va cac cau da tod
2 dap én do stra dadp &n nhung tdy chua sach — day la hai 16i ky thuat don gian nhung
gay mat diém dang ti€c nhat.

0.5. Cach dung bay chuong chuyén deé ti€p theo

Bay chuong tiép theo (Chuong 1-7) dugc trinh bay theo mét cdu tric théng nhat d€ em dé
tra ctru va tu hoc:

1

Ban do kié€n thuc trong tdm — tém tat ly thuyét c6t 16i bang ngdn nglr ngan gon.




ON THI THPT QUOC GIA MON VAT LY — Bi KiP DAT DIEM 9-10 Vat Ly 12

2 Bang céng thuc tra citu nhanh — liét ké céng thic theo dang bang dé€ 6n tap
trudc gio thi.

3 Cac dang bai tap di€n hinh — kém vi du c¢6 I8i gidi chi tiét ting budc tu duy.

4 Hop Meo giai nhanh & Luu y — ky thuat bam may, meo nhén dién dir kién, bay
thuong gap.

5 Cau hoi tu luyén — c6 dap an va giai thich ngay sau méi cau dé tu kiém tra.
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PHAN 1I

Hé thong kién thuc trong tam

Bay chuyén dé trong tdm cla chuong trinh Vat ly 12, trinh bay theo cau tric théng nhat: ly
thuyét cét 16i — cong thic tra cdu nhanh — dang bai dién hinh — meo gidi nhanh — cau
héi tu luyén.
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CHUONG 1
Dao dong co

1.1. Dao dong diéu hoa — nén tang cua ca chuong

Dao déng diéu hoa la dao déng ma li d6 bién thién theo thai gian theo quy luat ham sin
(hodc cosin). Pay la nén tang dé hi€u toan bd chuong Dao dong co |an phan Dong dién
xoay chiéu va Séng & cac chuong sau, vi ban chat todn hoc (phuong trinh vi phén, bié€u
dién bang vecto quay Fresnel hodc s6 phirc) hoan toan tuong tu nhau.

Phuong trinh li d6 X = A-cos(wt + ¢)

Phuong trinh van toc vV =X = —wA-sin(wt + ¢)
Phuaong trinh gia toc a=V = —-w?A-cos(wt + ¢) = —w3x
Hé thdc dbc lap thoi gian A? = X2 + (v/w)?

Hé thirc doc lap thai gian (a, v) (v/vmax)? + (a/amax)?2 =1

Chu ki — tan s6 T=2n/w, f=1/T = w/2n

BAN CHAT VAT LY CAN NHO

Van téc luon sém pha m/2 so véi li d6; gia toc ludbn sém pha m/2 so v4Gi van toéc va
nguoc pha véi li d6. Day la chia khoa dé gidi nhanh cac bai toan vé d6 Iéch pha, do thi
x-t, v-t, a-t ma khong can viét lai phuong trinh tur dau.

1.2. Con lac 1o xo
Tan s6 goc w = V(k/m)
Chu ki T = 2nv(m/k)

W = %kA? = Vomw?2A? (bao toan néu bé

Co nang dao déng qua ma s&t)

Dong nang Wd = Yamv? = W-sin?(wt+¢)
Thé nang Wt = Y2kx? = W-cos?(wt+¢)
Luc kéo vé (luc hoi phuc) F = —kx , Fmax = kA

Luc dan héi (10 xo thang ding) Fdh = k|AIO + x| véi Al0O = mg/k

Véi con lac 16 xo treo thang ding, dé bién dang tai vi tri cadn bang A0 = mg/k quyét dinh
toan bd bai toadn luc dan hoéi cuc dai/cuc ti€u va diéu kién 10 xo bi nén/gian. Day la diém
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hoc sinh hay nham Ian nhat trong ca chuong.

A < AlO (16 xo lubn gian) k(AIO + A) k(AIO — A)

0 (tai thoi diém 10 xo khéng

A = AIO (10 xo c6 luc bi nén) k(AIO + A)
bién dang)

MEO GIAI NHANH

Meo bam may: khi ghép 10 xo ndi ti€p, dung 1/k = 1/ki + 1/k2 (tuong ty dién tré song
song); khi ghép song song, dung k = ki1 + k2 (tuong tu dién tré noi ti€p) — nhd chéo hai
cong thic nay véi cong thic dién tréd d€ khéng nham.

1.3. Con lac don
Tan s6 géc, chu ki w=v(g/l), T=2nvV(L/9)

Phuong trinh Ii d6 dai / goc s = SOcos(wt+¢) ; a = a0cos(wt+¢) voi s

= la
Van toc tai li do géc a vz = 2gl(cosa — cosa0)
Luc cang day T = mg(3cosa — 2cosa0)
Co nang (g6c nho) W = 12mgla0? = Y2mw?2S02

CON LAC DON CHIU THEM NGOAI LUC (dién trudng, luc day Acsimét, thang

may)

Khi cé thém ngoai luc khong déi F ngoai trong luc, con lac dao dong diéu hoa quanh vi tri
can bang méi véi gia téc trong truong hiéu dung g° = |§ + F/m|. Ba budc gidi nhanh: (1)
xac dinh phuong, chiéu cua F; (2) tinh g° bang quy tac hinh binh hanh hoac cdng dai s6
néu F cung/ngugc phuong trong luc; (3) thay g bang g’ vao cdng thic chu ki T = 2nv(£/g’).

Bai toan con lac dan chiju anh hudng cla nhiét do va dé cao thudng xuat hién & muic Van
dung: chiéu dai day thay déi theo nhiét d6 £ = £0(1 + AAt), con gia téc trong truong thay
déi theo d6 cao g_h = g0-R2/(R+h)2. Khi d6 d6 bién thién tuong doi cla chu ki dugc tinh
gan dang bang AT/T = Y%AAt + h/R (céng cac thanh phan do cdc nguyén nhan déc lap gay
ra).

1.4. Tong hop dao ddong diéu hoa — dung gian do Fresnel

10
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Bién d6 dao dong téng hop Az = A12 + A22 + 2A1A2cos(¢p2—-¢l)

Pha ban dau téng hop

tang = (Alsingl + A2sin@2)/(Alcos¢l +

A2cos¢@2)
Hai dao dong cung pha Ap = k2t = A = Al + A2 (max)
Hai dao dong ngugc pha Ap = (2k+1)t = A = |A1l — A2| (min)
Hai dao déng vudng pha A = /2 + kit = A = V(A12 + A2?)

MEO GIAlI NHANH

Meo bam may CASIO: chuyén may sang ché d6 CMPLX (s6 phtc), nhap ting dao dong
dudi dang AZL¢@ (phim SHIFT + (-) d€ nhap gdéc), céng truc ti€p hai sé phic réi bam SHIFT
2 3 (chuyén sang dang r48) dé ra ngay bién dé va pha ban dau téng hgp — nhanh hon
tinh tay rat nhiéu lan va tranh sai sét khi cé tir 3 dao déng thanh phan tré Ién.

1.5. Dao ddng tat dan, dao déng cudng buc, cdng huéng

Dao ddng tat dan: bién d6 gidam dan theo thai gian do luc can (ma sat, luc cdn moi
truong) lam tiéu hao co nang; chu ki gan nhu khdéng déi néu luc can nho.

Dao ddng duy tri: dugc bu néang lugng ding bang phan tiéu hao méi chu ki dé gilt
bién dd khdng d6i, tan sé van la tan s6 riéng cla hé.

Dao ddng cudng buc: chiu tadc dung cla ngoai luc tuan hoan; sau giai doan chuyén
ti€p, hé dao dong véi tan sé bang tan s6 ngoai luc (khéng phai tan sé riéng).

Cong huédng: xay ra khi tan sé ngoai luc bang tan sé riéng cda hé (f = f0), khi d6
bién do dao ddéng cudng blc dat gia tri cuc dai. Luc cdn cang nhd, cdng hudng cang
"nhon" (bién d6 cuc dai cang Ién).

Bay thuong gap: dé hay cho hai con lac 16 xo c6 cung k nhung khac m dé hoi "hé nao dé
xay ra cdng hudng hon véi moét ngoai luc cé tan s6 cho trudc" — hay tinh tan sé riéng f0 =
w/2m cla ting hé réi so sanh vai tan s6 ngoai luc, tuyét déi khong so sanh truc ti€p khoi
lugng hay dd cing.

1.6. Cau hdi tu luyén

11
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Cau 1. M6t vat dao dong diéu hoa véi bién dd A=8cmvachu ki T=1s. Téc dd
trung binh cua vat trong mét chu ki la
A. 8 cm/s.

B. 16 cm/s.
C. 32 cm/s.
D. 4 cm/s.

PAP AN & GIAI THICH

Pap an: C — Téc do trung binh trong mot chu ki bang quang dudng di trong mét chu ki
(S = 4A) chia cho T: v_tb = 4A/T = 4:8/1 = 32 cm/s. Hoc sinh hay nham véi téc do cuc dai
vmax = WA.

12
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Cau 2. Con lac 1o xo treo thang ding, d6 ciing k = 100 N/m, vat ndang m = 400 g,
dao dong diéu hoa véi bién dé A = 5 cm. Lay g = 10 m/s2. Luc dan hoi cuc tiéu tac
dung Ién vat trong qua trinh dao dong la

A.1N.

B. O N.
C.2N.
D. 5N.

PAP AN & GIAI THICH

Pap an: B — Al0 = mg/k = 0,4:10/100 = 0,04 m =4 cm < A =5 cm = trong qua trinh
dao dbng 10 xo c6 Itc bi nén, do dé luc dan hoéi cuc tiéu bang 0 (ding Itc 16 xo khéng bién
dang), khéng phai k(A — AIO).

13
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Cau 3. Hai dao dong diéu hoa cung phuong, cung tan sé c6 bién dé lan luot Al =
6 cm, A2 = 8 cm va vudng pha nhau. Bién dé dao déng tong hop la
A.2cm.

B. 14 cm.
C. 10 cm.
D. 48 cm.

PAP AN & GIAI THICH

Pap an: C — Vuoéng pha = A = V(Al1? + A2?) = V(36+64) = V100 = 10 cm. Day la trudng
hop dac biét cla céng thic téng hgp dao dong, tuong tu dinh ly Pythagore.

14
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CHUONG 2
Séng co va séng am

2.1. Pai cuong vé séng co

Séng ca la dao dong co lan truyén trong moi trudng vat chat. Sé6ng ngang lan truyén trong
chat ran va trén bé mat chat 16ng; séng doc lan truyén dugc trong ca chat ran, 16ng, khi.
Trong qua trinh truyén séng, cac phan t&r méi trudng chi dao dong tai chd quanh vi tri can
bang — chi cé pha dao ddéng (nang luong) duogc truyén di, vat chat khéng di
chuyén theo séng.

Lién hé van téc - budc séng - chu ki v = AT = Af
Phuaong trinh séng tai nguon O uO = A-cos(wt + ¢)

Phuong trinh séng tai M cach O
g 9% uM = A-cos(wt + @ — 21x/A)

doan x

D6 Iéch pha gitra 2 di€m cach nhau

q Ap = 2ntd/A

HAI PIEM CUNG PHA / NGUGC PHA — céng thiic hay dung nhat chuong

Hai diém dao dong cung pha khi d = kA (k nguyén); ngugc pha khi d = (k+%)A; vuéng
pha khi d = (k+¥)A. VGi dang bai "tim s6 diém dao déng cung pha véi ngudn trong doan
AB", chi can lap bat phuong trinh cho k réi dém s6 gia tri nguyén thod man.

2.2. Giao thoa sdong co

Hién tugng giao thoa xay ra khi hai ngudn két hgp (cung tan sé, hiéu s6 pha khong doi
theo thoi gian) phat séng gap nhau, tao ra cac diém dao dong véi bién dé cuc dai hoac cuc
ti€éu 6n dinh theo thoi gian.

Hai nguon cung pha — cuc dai d2 - dl1 = kA (k € 7)
Hai nguén cung pha — cuc tiéu d2 - dl = (k + 2)A
Hai ngubn ngugc pha — cuc dai d2 — dl = (k + *2)A
Hai nguén ngugc pha — cuc tiéu d2 — dl1 = kA

S6 cuc dai trén doan ndi 2 ngudn

S152 =L —L/A < k < L/A (ngudn cung pha)

15
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MEO GIAI NHANH

Dang bai dém sé van cuc dai/cuc ti€u trén mdt doan thang bat ky (khéng phai doan néi 2
nguén): 1ap bi€u thic d2 — d1 theo diéu kién cuc dai/cuc ti€u, thé toa dd hai dau doan dé
tim khoang chan cua k, sau dé dém sé gia tri nguyén — ky thuat hoan toan giéng bai
toan giao thoa 4nh sdng & Chuong 5, nén nam chac dang nay sé "lgi" dugc ca hai chuong.

2.3. Séng dung

Hai dau c6 dinh (2 nat) £ = k-(A/2) (k = s b6 séng)
Mot dau c6 dinh, mdt dau tu do ? = (2k+1)-(A/4)

Kho3d Ach 2 nut (hoac 2

.Aoa'nﬂg cac nut (hoac 2 bung) A2

lién tiép

Khodng cach nit — bung lién ké A4

Bién do tai di€m cach nat gan nhat
doan x

NHAN DIEN NHANH DANG BAI SONG DUNG

Dé cho "hai dau day c6 dinh" = s6 nlat = k+1, s6 bung = k; dé cho "moét dau c6 dinh mot
dau tu do (hodc gan &m thoa)" = dau ty do lubn la bung séng. Khi bai toan thay déi tan sé
dé tim s6 gié tri f tao dugc séng ding trong mét khoadng, hay lap céng thic £ theo k va f
réi giadi bat phuong trinh dém nghiém nguyén k, hoan toan tuong tu ky thuat & phan giao
thoa.

Ax = 2A-|sin(2mtx/A)|

2.4. Song am

I = P/(4mR2) (nguén am di€m, maoi

Cuong do am \ 2 ,
9 truong dang huéng)

MUc cudng do am L(dB) = 10-log(l/10) véi I0 = 10-'2 W/m?
So sanh 2 diém cach nguén R1, R2 L1 - L2 = 20-log(R2/R1)
D6 cao cla am phu thudc tan sé f

L hu thuéc dang dé thi dao déng (hoa
Am sAc phu thuoc dang do thi ong (hog
am)
m PO to cla &m gan lién vGi mlc cuong d6 am (va tan s6); ddé cao gan lién véi tan so;
am sac gilp phan biét cdc ngudon am phat cuing mot nét nhac (cung tan s6) nhung
khac nhac cu.
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m Tai ngudi nghe dugc am cé tan s6 tr 16 Hz dén 20 000 Hz; am cé f < 16 Hz goi la ha
am, f > 20 000 Hz goi la siéu am — cd hai loai nay tai nguoi khong nghe dugc nhung
van tuan theo day da cac quy luat séng co hoc.

MEO GIAlI NHANH

Véi bai todn so sdnh muirc cudng do am tai 2 di€m cach ngudn khac nhau, khéng can tinh
10, chi can dung truc ti€p cong thic L1 — L2 = 20log(R2/R1) — day la c6ng thirc xuat hién
véi tan suat rat cao trong dé thi va gilp tiét kiém it nhat 30 gidy/cau so véi tinh ting budc
qua .

2.5. Cau hoi tu luyén

17



ON THI THPT QUOC GIA MON VAT LY — Bi KiP DAT DIEM 9-10 Vat Ly 12

Cau 4. Trén moét sgi day dan héi dai 1,2 m, hai dau cé dinh, dang c6 séng dung
Vvé@i 4 bung song. Budc song trén day la
A.0,3m.

B. 0,6 m.
C.1,2m.
D. 2,4 m.

PAP AN & GIAI THICH

Pap an: B — Hai dau co dinh, c6k =4 bung =/ =kA2=A=2//k=21,2/4=0,6 m.
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Cau 5. Hai nguén két hop S1, S2 cach nhau 20 cm dao déng cung pha, phat séng
c6 buéc séng 4 cm. S6 diém dao déng véi bién dé cuc dai trén doan S1S2 la
A. 9.

B. 10.
C. 11.
D. 8.

PAP AN & GIAI THICH

Pap an: A — Diéu kién cuc dai: d2—d1 = kA, v6i —S1S2 < d2—d1 < S1S2 (khéng tinh 2
nguén) tuong duong —20/4 < k < 20/4 & -5 <k <5=k € {-4,...,4}: c6 9 gia tri.
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Cau 6. Tai di€m A cach nguén &m diém 10 m cé muc cudong dé 4&m 70 dB. B qua
su hap thu &m. Muc cudng dd 4m tai diém B cach ngudén 100 m la
A. 30 dB.

B. 50 dB.
C. 60 dB.
D. 40 dB.

PAP AN & GIAI THICH

Pap an: B — LA — LB = 20log(RB/RA) = 20l0og(100/10) = 20 dB = LB = 70 — 20 = 50 dB.
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Vat Ly 12
CHUONG 3
Dong dién xoay chiéu
3.1. Pai luong xoay chiéu tuc thoi — hiéu dung
Dién ap, dong dién tic thoi u = UOcos(wt+eu) ; i = 10cos(wt+ei)

Gia tri hiéu dung 1 =10/V2; U =U0/V2

D0 1éch pha u so véi i @ = Qu — @i

Gia tri hiéu dung (I, U) la gia tri ma cac dung cu do (ampe ké&, von ké& xoay chiéu) hién thi,
va |a gia trj dung trong hau hét céng thic tinh cdng suét, dinh luat Om. Gia tri cuc dai (10,
U0) chi dung khi viét phuong trinh tic thoi hoac khi bai todn héi truc ti€ép vé né — nham
Ian hai dai lugng nay la 16i sai phé bién nhat chuong.

3.2. Mach dién xoay chiéu R, L, C

Cam khang ZL = wL

Dung khang ZC = 1/(wC)
T6ng trd doan mach RLC ndi tiép Z = V[R? + (ZL-2ZC)?]
Dinh luat Om I1=U/Z;10 = U0/Z
Do léch pha u-i tang = (ZL-ZC)/R
Cong suat tiéu thu P = Ulcosg = I?R
Hé s6 cong suat cosg = R/Z

GHI NHO PO LECH PHA CUA TUNG PHAN TU

Trén R: u cung pha véi i. Trén L: u sém pha n/2 so véi i ("u nhanh L"). Trén C: u tré pha n/2

so VGi i ("i nhanh C", hay "cham than tré" — meo nhdé: L nhanh, C cham, déu tinh so véi
dong dién i trong mach).
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MEO GIAI NHANH

Meo bam may "sé phic hod" mach RLC néi tiép: quy udc téng trd phirc Z = R + i(ZL-ZC).
Nhap truc ti€p vao may CASIO & ché do CMPLX: Z = R + (ZL—ZC)i, sau dé U (dang phrc)
= |-Z hodc | = U/Z tinh tryc ti€p cho ra ca dé 16n 1an do |éch pha chi trong mot phép bam
may — day la ky thuat bat budc phai thanh thao d€ lam nhanh cac cdu van dung cao cua
chuong nay.

3.3. Hién tuong cong hudéng dién
Diéu kién cdng hudng ZL=ZC o wLlC =1 & w = 1/V(LC)

Khi cong hudng Zmin = R ; Imax = U/R ; u cung pha véi i
(¢ = 0)

Bai toan "thay déi L, C hoac f d€ c6ng suat/dong dién dat cuc dai" hau hét quy vé diéu kién

c6ng hudng. Bai todn khoé hon la thay déi L (hoac C) dé dién ap hiéu dung trén mot phan to

khac (khdong phai phan tir dang thay déi) dat cuc dai — dang nay can dung dao ham hoac

bat dang thic Cauchy dé khao sat, thudng xuat hién ¢ cau van dung cao cudi dé.

BA BAI TOAN CUC TRl HAY GAP KHI THAY POI L, C, w, R

@ Thay déi R dé Pmax: R = |ZL — ZC|, khi dé Pmax = U%/(2R). @ Thay d6i C dé UC max
(mach cé6 R, L, C): ZC = (R2 + ZL?)/ZL. ® Thay d6i w dé UL max hoac UC max: c6 cong
thirc riéng lién hé véi hé sé cong suat tai thoi diém cuc tri — nén tra ky trong sé tay cong
thic (Chuong 8) trudc khi lam dang nay.

3.4. Cong suat va hé s6 coéng suat

Hé s6 cong suat cosp dac trung cho hiéu qua st dung dién nang clia mach: cosg cang gan
1, hao phi trén duong day tai dién cang nhd véi cung c6ng suat truyén tai. Pay la ly do céac
nha méay cdng nghiép bat budc phai ndng cao hé sé cdng suat (thudng yéu cau cosp =
0,85-0,9).

Cong suat hao phi trén duong day

- I2R — 2.
tai dién AP = I?R = (P/Ucos@)?-R

Hiéu suat truyén tai H=(P-AP)/P =1 - AP/P

MEO GIAlI NHANH

Bai todn truyén tai dién nang di xa gan nhu ludbn xoay quanh cbéng thic AP =
(P2R)/(U2cos2¢): khi tang dién ap truyén tai U Ién n lan (gilr nguyén P, cosg), cong suat
hao phi gidm di n2 lan — day la ly do may bién ap tang ap ludén dugc dung & dau duong
day cao thé.
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3.5. May bién ap va may phat dién xoay chiéu
May bién ap ly tuéng Ul/U2 = N1/N2 = 12/I11

Tan s6 dong dién may phat xoay

chidu 1 pha f = np (n: vong/giay, p: s6 cap cuc)

Suat dién déng cuc dai EO = NBSw = NBS®0-2nf

[ | May phat dién xoay chiéu 3 pha tao ra ba suat dién dong cung bién dd, cung tan so,
léch pha nhau 2n/3 tiing d6i moét; cé th€ mac hinh sao hodc hinh tam gidc & ca phan
nguon va tai.

m O céch méc hinh sao, quan hé gilta dién &p day va dién &p pha 13 Ud = v3-Up —
cbng thic nay thuong dugc hai truc ti€p & cau ly thuyét.

3.6. Cau héi tu luyén
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Cau 7. bat dién ap u = 200v2cos(100mt) (V) vao hai dau doan mach RLC ndi tiép
c6R =100Q, ZL = 200 Q, ZC = 100 Q. Céng suat tiéu thu cua mach la
A. 200 W.

B. 400 W.
C. 100 W.
D. 100v2 W.

PAP AN & GIAI THICH

Pap an: A — Z = V(R?24+(ZL-2C)?) = V(1002+1002) = 100v2 Q. | = U/Z = 200/(100v2) =
V2 A.P=1?R =2-100 = 200 W.
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Cau 8. Trong doan mach RLC néi ti€p dang xay ra cong hudéng. Tang dan tan sé
cua dong dién (gilt nguyén cac théng sé khac ciua mach), két ludn nao sau day
duang?

A. Cam khdéng tang, dung khéng tang.

B. Dién &p hiéu dung trén C tang.
C. Cuong d6 dong dién hiéu dung tang.

D. Cudng d6 dong dién hiéu dung giam.

PAP AN & GIAI THICH

Pap an: D — Khi céng huédng | dang dat gia tri cuc dai; f tang thi ZL = wL tang, ZC =
1/(wC) gidm = |ZL-ZC| tang tir 0 = Z tang = | = U/Z giam.
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Cau 9. Pién nang duoc truyén tu tram phat dén noi tiéu thu bang dudng day mét
pha cé dién tré duong day khong déi. Néu dién ap hiéu dung dua lén dudng day

tang 2 lan thi céng suat hao phi trén duong day (gilr nguyén céng suat truyén di
va cos@ = 1) sé

A. tdng 2 lan.

B. giam 2 lan.

C. gidm 4 lan.

D. tang 4 lan.

PAP AN & GIAI THICH

Pap an: C — AP ti I& nghich vGi U2: U tang 2 1an = AP giam 22 = 4 |an.
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CHUONG 4
Dao dong va song dién tu

4.1. Mach dao dong LC ly tuéng

Mach dao ddng LC gédm mdt cudn cdm thuan L mac véi tu dién C thanh mach kin. Dién tich
trén tu, dién ap gilra hai ban tu va cudong dé dong dién trong mach déu bién thién diéu hoa
theo thoi gian véi cung tan sé géc — toan bd todn hoc cla chuong nay hoan toan tuong
tu dao dbéng co diéu hoa 6 Chuong 1, chi khac tén goi dai lugng.

Tan s6 géc riéng w = 1/V(LC)
Chu ki, tn s6 riéng T =2nV(LC) ; f = 1/(2ntvV(LC))
Dién tich tdc thoi q = QOcos(wt+e)

Cuong do6 dong dién tuc thaoi e e

10cos(wt+@+1/2)
Lién hé QO, 10 10 = wQO0
Nang lugng dién tu (bdo toan) W = Wd + Wt = 12-Q02/C = 2LI10?

BANG TUONG UNG DAO PONG CO « DAO PONG DIEN TU

Xeq,veimel, l/keo G ke 1/C, ¥amv? o %Li2 (nang lugng tir truong), %2kx? « g2/2C
(nang lugng dién truong). Nho bdng tuong ing nay, moi cong thdc doc lap thoi gian, moi
bai toan vé thoi gian/pha & Chuong 1 déu ap dung dugc ngay cho mach LC ma khéng can
hoc thém cbéng thic méi.

Hé thirc doc lap thoi gian Q02 = g2 + (i/w)?
Nang lugng dién truong tic thoi wdt = g?/(2C)
Nang lugng tUr truong tac thoi Wtt = L2

MEO GIAlI NHANH

Vi Wdt va Wtt bién thién diéu hoa theo thoi gian véi tan s6 géc 2w (gap déi tan sé goc
cla q, i) va bién thién tuan hoan véi chu ki T/2, nén cac cau héi "khoang thoi gian ngan
nhat dé nang lugng dién trudng bang nang lugng tir trudng” nén quy vé dudng tron lugng
giac clia q hoac i (khong phai ctia nang lugng) dé tranh nham hé sé 2 khi tinh géc quay.

4.2. Mach dao ddéng cé L, C thay doi hoac ghép
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Noi tiép C1, C2 1/C=1/C1 + 1/C2 1/A%2 = 1/A1%2 + 1/A22

Song song C1, C2 C=Cl+C2 A2 = A12 + 222

Day la cong thic xuat hién thuong xuyén & cau van dung: mach chon séng cia may thu vd
tuyén dung tu xoay (dién dung bién thién lién tuc) dé bat dugc dai budc sbng mong muén;
khi ghép thém tu cé dinh C1 ndi tiép hoac song song véi tu xoay C, dai budc séng thu dugc
sé thay d6i theo ding hai céng thic & bang trén.

4.3. Dién tu truong va séng dién tu

™ DPién trudong bién thién theo thdi gian sinh ra tir trudng xody (thuyét Mac-xoen);
nguoc lai, ttr trudng bién thién sinh ra dién trudong xody — hai truong nay lién hé chat
ché tao thanh mét truong théng nhat goi la dién ti truong.

= Séng dién tlr la dién tlr truong lan truyén trong khéng gian: tai moéi diém, vecto
cuong d6 dién truong E, vecto cdm Ung ti B va phuong truyén séng luén vuéng goc
véi nhau tung doéi mot, tao thanh séng ngang.

™ E va B luén dao déng cung pha véi nhau tai mot diém.

m Séng dién tir truyén dugc ca trong chan khéng (véi téc d6 ¢ = 3x108 m/s) 1an trong
moi trudng vat chat — khac can ban véi séng co (khéng truyén dugc trong chan
khéng).

n Séng dién tir mang nang lugng; tuan theo day du cac hién tuong phan xa, khic xa,
giao thoa, nhiéu xa nhu séng co va anh sang.

4.4. Thang song dién tu va ing dung thong tin lién lac

it bi hap thu trong nudc

Séng dai > 3000 m bi€n, dung lién lac dudi
nuéc
. Truyén lan nho tang dién li
Song trung 200 - 3000 m ban dém, phat thanh AM
, . Phan xa nhiéu lan giita tang
S0ng ngan 10 -200m dién li va mat dat, di xa
Khong bi tang dién li phan
Séng cuc ngan 0,01-10m xa, dung truyén hinh, vé

tinh
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LUU Y

Bay ly thuyét hay gap: "song ngan truyén di xa han séng dai trén mat dat" — dung,
nhung ly do la do s6ng ngan phan xa nhiéu lan gilra tang dién li va mat dat (ch& khéng
phai do nang lugng 16n hon). S6ng cuc ngan cé nang lugng |6n nhat trong 4 loai nhung lai
di dugc doan dudng ngan nhat trén mat dat vi khong phan xa dugc & tang dién li — can
phéan biét rd hai khai niém.

4.5. Cau héi tu luyén
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Cau 10. Mach dao déng LC ly tuéng c6 L = 4 mH, C = 25 nF. Tan sé dao ddng
riéng cua mach la
A.5.10° Hz.

B. 1,59.10% Hz.
C. 2.10% Hz.
D. 8.10% Hz.

PAP AN & GIAI THICH

Pap an: B — f = 1/(2nv(LC)) = 1/(2nv(4.10-3:25.10-9)) = 1/(2m-v(10-19)) = 1/(2m-10-°) =
1,59.104 ... ki€m tra lai sé m{: LC = 10-1° = v(LC)=10"°= f = 1/(2n-10-5) = 1,59.104 Hz.
(Ghi chu: két qua gan ddng minh hoa cach bam may; luon kiém tra don vi mH-H, nF—F
trudc khi thé so.)
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Cau 11. Trong mach dao déng LC ly tuéng dang cé dao dong dién tu tu do, khi
nang lugng dién truéong bang nang luong tu truong thi cuong dé dong dién trong
mach cé dé I16n bang

A. 10.

B. 10/2.
C. 10/v2.
D. I0V2.

PAP AN & GIAI THICH

Pap an: C — Wdt = Wtt = W/2 = %Li2 = %-(%L102) = i2 = 102/2 = |i| = I0/V2.
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Cau 12. S6ng dién tu va séng co hoc khéng cé chung tinh chat nao sau day?
A. Mang nang lugng.

B. Truyén dugc trong chan khong.
C. Tuan theo quy luat giao thoa.

D. Tuan theo quy luat phan xa.

PAP AN & GIAI THICH

Pap an: B — S6ng co hoc cadn moi truong vat chat dé€ lan truyén, khong truyén dugc
trong chan khong; day la khéac biét can ban véi séng dién tir.
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CHUONG 5
Song anh sang

5.1. Tan sac anh sang

Tan sac &dnh sang la hién tugng anh sang trang bi phan tach thanh dai mau (tir dé dén tim)
khi di qua lang kinh, do chiét suat cia méi truong trong sudt phu thudc vao budc séng
(mau sac) cla anh sang: chiét suat tang dan tu anh sang dé dén anh sang tim. Day
la co s gidi thich hién tugng cau vong va la nén tang ly thuyét clia toan chuaong.

THU TU CHIET SUAT VA GOC LECH

ndé < ncam < nvang < nluc < nlam < ncham < ntim = vé&i cung goc tdi, tia tim bi Iéch
nhiéu nhét, tia dé bi 1&ch it nhat khi qua lang kinh. Anh sdng don sac khéng bi tan sac khi
qua lang kinh, chi bi Iéch phuong truyén (khdc xa thong thuong).

5.2. Giao thoa anh sang — thi nghiém Y-ang (Young)

Day la chuyén dé trong tdm va chiém ti trong di€m s6 In nhéat cla ca chuong. Hai khe hep
S1, S2 cach nhau a, cdch man quan sat mot khoang D, dugc chi€u bdi nguon sang két hap,
tao ra hé van sang - téi xen ké déu dan trén man.

Khoang van i = AD/a

Vi tri van séng bac k xs = k'i (k € Z, k=0 la van trung tam)
Vi tri van téi th& (k+1) xt = (k + 2)-i (k € 7Z)

Hiéu duong di (hiéu quang trinh) 6 =d2 - dl = a-x/D

MEO GIAI NHANH

Dang bai dém sé van sang/van téi trén trudng giao thoa bé rong L (d6i xng qua van
trung tam): 1ap bat phuong trinh —L/2 < k:i < L/2 (van sang) hoac —L/2 < (k+%)i < L/2
(van t6i), sau dé dém sé gia tri nguyén k thoda man — ky thuat dém nghiém nay giéng hét
bai toan giao thoa séng co & Chuong 2 va bai toan vat & xa VTCB trong dao dong co.

5.2.1. Giao thoa véi anh sang trang

Khi nguén phat anh sang trang (0,38 um =< A < 0,76 um), tai mot vi tri x cho truéc trén
man (x # 0), chi nhiing anh sang don sac cé budc séng thod méan diéu kién van sang (x =
kAD/a, tirc A = ax/(kD)) méi cho van sang tai dé6 — cac blc xa nay chong 1én nhau tao
thanh mét dai mau (quang phd béac k) hoac vach sang trang c6 vién mau (chinh gitra).
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MEO GIAlI NHANH

Ky thuat gidi nhanh bai todn "tim cac blc xa cho van sang/van toi tai vi tri x0 cho trudc":
tlr x0 = kAD/a, suy ra A = ax0/(kD); 1an Iuot thé cac gia tri nguyén k vao, chi gilr lai cac A
thod méan 0,38 pm < A < 0,76 um. Nén bat dau do k tir giad tri lam A gan 0,76 um (bién
trén) réi tang dan k dé tiét kiém thoi gian thir.

5.3. Quang pho va cac loai buc xa khéng nhin thay

Dai mau bién thién lién tuc,
Chat ran, 16ng, khi 4p suat khéng phu thubc ban chat
[&n bi nung néng nguon, chi phu thudc nhiét

do

Quang phé lién tuc

Hé cac vach mau riéng lé,
dac trung cho nguyén té
hoda hoc

° . Chat khi ap suat thap bi

Quang pho vach phat xa kich thich phét séng

Nén quang phé lién tuc bi

thi€u cac vach dung vi tri

vach phat xa cla chat khi
dé

Anh séng lién tuc qua khéi
Quang phé vach hap thu khi & nhiét d6 thap hon
nguon

Tac dung nhiét manh; dung
say kho, diéu khién tu xa,
camera nhiét

A . Budc séng dai hon (> 0,76

Tia hong ngoai

Mm)

Kich thich phat quang, gay

ion hod, diét khuan; bi thuy
tinh, nuéc hap thu manh

s . Budc séng ngan hon (<

Tia tu ngoa

'a trngoal 0,38 um)

Kha nang dam xuyén rat

Tia X (Ron-ghen) Ngan hon nhiéu tia t& ngoai manh; chup X-quang, do
khuyét tat kim loai

Bay hay gap: tia hong ngoai, tlr ngoai, tia X va anh sang nhin thay déu la séng dién tu,
clng ban chat, chi khac nhau vé budc séng/tan s6 — khéng nham vai tia phéng xa y (ban
chat cling la séng dién tir nhung c6 ngudn géc hat nhan, xét & Chuang 7) hay tia a, B (ban
chat hat, khéng phai séng dién tu).
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5.4. Cau hoi tu luyén
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Cau 13. Trong thi nghiém Y-ang, hai khe cach nhaua =1 mm, cdicchman D =2 m,
anh sang don sac c6é A = 0,6 pum. Khoang van trén man la
A. 0,3 mm.

B. 1,2 mm.
C. 0,6 mm.

D. 3 mm.

PAP AN & GIAI THICH

Pap an: B —i=AD/a=0,6.10"°62/1.103=1,2.103m = 1,2 mm.
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Cau 14. Trong thi nghiém giao thoa Y-ang véi anh sang don sac, tai di€ém M trén
man cach van trung tdm mét khoang bang 3,5 lan khoang van, M la
A. van sang bac 3.

B. van sang bac 4.
C. van toi thi 4.

D. van téi tha 3.

PAP AN & GIAI THICH

Pap an: C — x = 3,5i = (3 + %)i = Ung véi van téi cé k = 3 = d6 la van toi th (k+1) =
th(& 4 theo cach dém thong thudng (van téi thir n ing véi k = n—1).
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Cau 15. Tia nao sau day c6 kha nang dam xuyén manh nhat, thuéng dung dé
chup X-quang trong y hoc?
A. Tia hong ngoai.

B. Tia t& ngoai.
C. Tia X.
D. Anh s&ng nhin thay.

PAP AN & GIAI THICH

Pap an: C — Tia X c6 budc s6ng rat ngan (nang lugng photon 16n) nén c6 kha ndng déam
xuyén manh nhat trong cac bic xa liét ké.
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CHUONG 6
Luong ti anh sang

6.1. Hién tuong quang dién ngoai

Hién tugng quang dién ngoai la hién tuong anh sang thich hgp chi€u vao bé mat kim loai
lam bat electron ra khdi bé mat kim loai dé (electron quang dién). Thuyét lugng t& anh
sang (thuyét photon) cla Anh-xtanh gidi thich tron ven hién tugng nay: anh sang gém cac
hat ph6tdon mang nang lugng xac dinh, méi phétén tuong tadc v6i mét electron theo kiéu
"tat cd hoac khong".

Nang lugng mét photdn € = hf = hc/A

Cong thic Anh-xtanh vé quang dién hf = A + WdOmax = A + YamvOmax?
Giéi han quang dién AO = hc/A

Diéu kién xay ra quang dién A = A0 (f = fO)

BA PINH LUAT QUANG DPIEN CAN THUOC LONG

® Hién tugng quang dién chi xady ra khi budc séng anh sang kich thich A nhé hon hoac
bang giGi han quang dién A0 cla kim loai dé6 (méi kim loai c6 mét A0 dac trung), khéng
phu thudc cudng db sang. @ Vi anh sang cé A = A0, cudng d6 dong quang dién bao hoa
ti 1& thuan véi cuong d6 chum séng kich thich. @ BDéng nang ban dau cuc dai cla electron
guang dién khéng phu thuéc cudng dé chum sang kich thich, chi phu thudéc buéc séng
anh sang kich thich va ban chat kim loai.

Bay ly thuyét kinh dié€n: hoc sinh hay nghi "anh sédng cang manh (cuong dé 1én) thi
electron bat ra cang nhanh (dong nang cang Ién)" — SAI theo thuyét lugng tr. Cudong do
sang chi quyét dinh sé lugng electron bat ra (tirc cuong dé dong quang dién), con van
toéc/ddng nang cliia moi electron chi phu thubéc budc séng (tan s6) anh sang kich thich.

6.2. Dién thé cuc dai — hiéu dién thé ham

Hiéu dién thé ham e|Uh| = WdOmax = Y2mvOmax?

Céng thirc téng quat hf = A + e|Uh|

Hiéu dién thé ham Uh la hiéu dién thé ngugc dat vao té bao quang dién vira da dé triét
tiéu hoan toan dong quang dién (ngan ca electron cé van téc ban dau cuc dai téi dugc

anodt). Day la dai lugng thuong dugc do thuc nghiém dé suy ra ddng nang ban dau cuc dai
cUa electron quang dién.
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6.3. Tién dé Bo va quang phé vach cta nguyén tu Hidro

rn = n2r0 (rO0 = 5,3.10** m — ban kinh

Ban kinh quy dao dung thd n
quy dc g Bo)

Nang lugng 6 trang thai ding thir n En = -13,6/n2 (eV)

Nang lugng phétdon phat ra/hap thu

khi chuy&n miic € = hf = Ecao — Ethap

HAI TIEN DE BO — NEN TANG GIAI THICH QUANG PHO VACH

Tién dé vé trang thai dung: nguyén t chi ton tai d mét sé trang thai c6 nang lugng
xac dinh goi la trang thai dung; & trang thai ding, nguyén t& khong bic xa nang lugng.
Tién dé vé su hap thu va buc xa nang luong: khi nguyén tl chuyén tu trang thai
ding cé nang lugng cao En xudng trang thai dirng c6 nang lugng thap hon Em, né phat ra
mét phétdn cé nang lugng ddng bang hiéu En — Em; nguoc lai, khi hdp thu moét photén co
nang lugng ddng bang hiéu dé, nguyén tl chuyén tir Em Ién En.

S6 vach quang pho téi da phat ra khi nguyén t&r Hidré & trang thai kich thich th& (n—1), tic
dang 6 mdc nang lugng th n, chuyén vé cac muc thap hon dugc tinh theo cong thic té
hgp: N = Cn2 = n(n—1)/2 (mdi cap mudc nang lugng (i, j) vGi i > j cho ding mot vach quang
phd).

MEO GIAI NHANH

Meo gidi nhanh dang bai "tim s6 vach quang phé": sé vach = n(n—1)/2 véi n la sé muc
nang lugng dirng ma nguyén tr cé thé dat téi (k€ cad mic co ban). Vi du n = 4 (kich thich
dén quy dao N) cho t6i da 4:3/2 = 6 vach quang phé.

6.4. Su phat quang, so lugc vé laze

n Su phat quang la hién tugng mét s6 chat hap thu dnh sang (hoac nang lugng) kich
thich c6 budc séng nay dé phéat ra dnh sang c6 budc séng khac; dac diém quan
trong: anh sang phat quang cé budc séng dai hon budéc séng anh sang kich
thich (dinh luat Xtéc).

m Huynh quang: dnh sang phat quang tat gan nhu ngay sau khi tat anh sang kich thich
(chat 16ng, khi). Lan quang: anh sang phat quang con kéo dai mot thoi gian sau khi
tat anh sang kich thich (chat ran).

m Laze la ngudn phat dnh sang dua trén hién tuong phat xa cam Gng, cé tinh don sac,
dinh hudng, két hgp rat cao va cuong doé I1én — dugc ing dung réng rai trong y hoc,
théng tin lién lac, do dac.

6.5. Cau héi tu luyén
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Cau 16. Gidi han quang dién cua kim loai natri la 0,50 um. Céng thoat electron
cua natri cé gia tri xap xi (h = 6,625.10-34 J.s; ¢ = 3.10% m/s)
A. 3,975.10-1°.

B. 39,75.10-1° .
C.1,988.10-° .
D. 6,625.10-29 ).

PAP AN & GIAI THICH

Pap an: A — A = hc/A0 = 6,625.10-34-3.108/ 0,5.107% = 3,975.10-*° .
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Cau 17. Khi chiéu vao mét kim loai c6 giéi han quang dién AO Ian luot hai anh
sang c6 budc séng A1 < A2 < A0, déng nang ban dau cuc dai cha electron quang
dién trong hai truong hop thod man

A. Wd01 > wdo02.

B. Wd01 = Wdo02.
C. Wd01 < wdoz2.

D. khédng so sanh dugc.

PAP AN & GIAI THICH

Pap an: A — WdOmax = hc/A — A, la ham nghich bién theo A (A cang nho thi Wd0max
cang lén) = A1 < A2 = Wd01 > Wd02.
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Cau 18. Nguyén ta Hidré dang 6 trang thai dung ung véi quy dao N (n = 4). S6
vach quang pho téi da ma nguyén tu nay cé thé phat ra khi chuyén vé céac trang
thai c6 nang luong thap hon la

A. 3.

B. 4.
C. 6.
D. 12.

PAP AN & GIAI THICH

Pap an: C — S6 vach = n(n-1)/2 = 4:3/2 = 6.
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CHUONG 7
Hat nhan nguyén tu

7.1. Cau tao hat nhan — dd hut khoi, nang luong lién két

Hat nhan nguyén ti ki hiéu AZX gom Z prétén va (A—Z) natron (goi chung la nuclén), véi A
la s6 khéi. Khéi lugng thuc do dugc cla hat nhan luén nhé hon téng khéi lugng cac nuclon
tao thanh né — phan khéi lugng "hut" di da chuyén hoa thanh nang luong lién két, gilr cho
hat nhan bén viing theo hé thirc Anh-xtanh.

Do hut khoi Am = Zmp + (A-Z)mn — mX
Nang lugng lién két Wik = Am-c?

€ = WIk/A (dac trung cho dé bén viing

Nang lugng lién két riéng hat nhan)

Hé thic Anh-xtanh E = mc?

NANG LUONG LIEN KET RIENG — TIEU CHi SO SANH PO BEN VUNG

Hat nhan c6 nang lugng lién két riéng € cang Ién thi cang bén viing. Cac hat nhan cé so
khoi trung binh (50 = A =< 95, vi du Fe) cé nang lugng lién két riéng I16n nhat, bén viing
nhat. Day la ly do phan (ng phan hach (hat nhan nang v& thanh hat nhan trung binh) va
phadn Ung nhiét hach (hat nhan nhe két hgp thanh hat nhan trung binh) déu toa nang
luogng — vi san pham sinh ra c6 nang lugng lién két riéng 16n hon.

MEO GIAl NHANH

Meo bam may: khi dé cho khéi lugng bang don vi u, dung ngay hé thic quy d6i 1 u =
931,5 MeV/c? dé tinh nang lugng lién két theo MeV ma khéng can déi qua kg va ] — cong
thic rat gon Wik (MeV) = Am (u) x 931,5 gilp tiét kiém rat nhiéu thai gian bam may.

7.2. Phan Uung hat nhan

Phan (ng hat nhén la qua trinh bién déi hat nhan nay thanh hat nhan khéc, tuan theo céac
dinh luat bao toan: bao toan sé nuclon (s6 khaoi A), bao toan dién tich (sé Z), bao toan dong
lugng, bdo toan nang luong toan phan. Luu y: khéng cé dinh luat bao toan khéi luong
nghi trong phan (ng hat nhan, vi mét phan khéi lugng c6 thé chuyén hoa thanh nang
lugng.
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Nang lugng phan (ng hat nhan AE = (mtrudc — msau)-c?
Phan (ng tod nang lugng mtrudéc > msau = AE > 0

mtruéc < msau = AE < 0 (can cung cap

Phan (rng thu nang lugng .
nang luong)

HAI DANG PHAN UNG HAT NHAN TOA NANG LUQNG LON

Phan hach: moét hat nhan nang (nhu U-235, Pu-239) hap thu notron cham réi vg thanh
hai hat nhan trung binh, kém theo vai notron méi sinh ra — cac notron nay cé thé kich
thich phan Gng phan hach day chuyén néu sé notron trung binh con lai sau méi phan
hach (hé s6 nhan notron k) thod mén k = 1. Nhiét hach (tédng hop hat nhan): hai hat
nhan rat nhe (nhu doteri, triti) két hgp thanh mot hat nhan nang hon & nhiét do rat cao
(hang chuc dén hang tram triéu do), toad nang lugng I6n hon nhiéu so véi phan hach tinh
trén moét don vi khéi lugng nhién liéu, nhung khé thuc hién cé diéu khién hon.

7.3. Phong xa

Phéng xa la qua trinh phan ra tu phat cia mot hat nhan khéng bén viing, phat ra tia phéng
xa va bién d6i thanh hat nhan khac. Qua trinh phéng xa c6 tinh ngau nhién déi véi timng
hat nhan, nhung tuan theo quy luat thong ké chat ché doi véi mot luogng 1é6n hat nhéan, dac
trung badi chu ki ban ra T (khéng d6i, khong phu thudc yéu té bén ngoai nhu nhiét do, ap
suat).

S6 hat nhan con lai sau thoi gian t N(t) = NO-2~(—t/T) = NO-e™(—At)
Khoi lugng con lai sau thoi gian t m(t) = m0-2~(-t/T)
Hang s6é phéng xa A=In2/T

S6 hat nhan bi phan ra (= sbé hat

nhan con tao thanh) ANISINOESHILESINOCIES 2R St

DO phéng xa (hoat d6 phdng xa) H(t) = AN(t) = HO-2"(—-t/T)
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Dam xuyén yéu nhat (vai

Hat nhan Héli 2He, mang

Tia a " cm khéng khi); téc d6 =
+2 i
dien +2e 2.107 m/s
Pam xuyén manh hon a
Tia B~ Electron °-1e (vai mét khong khi, vai mm
nhom)
Tuong tu B~ vé kha nang
Tia B+ P&zitron °+1e dam xuyén, mang dién
duong
Tiay Séng dién tur budc séng rat  BDam xuyén manh nhat, can

ngan vai cm chi dé chan

MEO GIAlI NHANH

Meo giadi nhanh bai todn "tu6i mau vat" (cé vat, hod thach) dung déng vi phéng xa
(thuong la C-14): tu ti 1& d6 phdng xa hién tai so vdi d6 phéng xa ban dau (hoac ctia mau
vat cuing loai con séng) H/HO = 2~ (—t/T), lay logarit hai vé dé suy ra t = T-log2(HO/H) —
dung phim log co sé 2 hoac déi co sé log/In trén may tinh d€ bam tryc ti€p trong mot
budc.

7.4. Cau héi tu luyén
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Cau 19. Hat nhéan 235;U c6 d6 hut khéi Am. Cho khéi lugng cuia prétén la 1,0073
u, notron la 1,0087 u, va ctia hat nhan U-235 la 234,9933 u. Nang lugng lién két
riéng cua hat nhan nay gan nhat véi gia tri nao (1 u = 931,5 MeV/c?)?

A. 7,6 MeV/nuclén.

B. 8,8 MeV/nuclon.
C. 6,1 MeV/nuclon.
D. 1780 MeV/nuclon.

PAP AN & GIAI THICH

Pap an: A — Am = 92:1,0073 + 143-1,0087 — 234,9933 = 92,6716 + 144,2441 —
234,9933 = 1,9224 u. WIk = 1,9224:931,5 = 1790,7 MeV. £ = WIk/A = 1790,7/235 = 7,62
MeV/nuclon.
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Cau 20. Mét chat phéng xa c6 chu ki ban ra T = 8 ngay. Ban dau cé6 NO hat nhan.
Sau thoi gian t = 24 ngay, sé hat nhan da bi phan ra chiém ti I1é bao nhiéu phan
tram so véi ban dau?

A. 12,5%.

B. 87,5%.
C. 25%.
D. 75%.

PAP AN & GIAI THICH

Pap an: B —t =24 = 3T = N con lai = N0/23 = N0/8 = 12,5%N0 = s6 hat da phan ra =
NO — NO/8 = 87,5%NO0.
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Cau 21. Trong cac tia phéng xa, tia nao khong bi léch khi di qua dién truong
hoac tu truong?
A. Tia a.

B. Tia B-.
C. Tiay.
D. Tia B+.

PAP AN & GIAI THICH

Pap an: C — Tia v la séng dién tlr, khéng mang dién tich nén khong bi Iéch trong dién
truong/tlr truong; cac tia a, B, B* déu mang dién nén bi Iéch theo cac hudng khac nhau.
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PHAN Il

Tong 6n va luyén dé

Hé thong hoa toan bd céng thic, trang bi ky thuat lam bai va tu kiém tra nang luc qua mét
dé luyén tap téng hop bam sat cau tric dé thi that.
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S6 tay codng thic téng hop toan chuong
trinh

Chuaong nay gom toan bd cong thic cot 16i cia bay chuyén dé vao mét chdé dé€ em tra clu
nhanh trong nhitng ngay 6n tap cudi cung, thay vi phai lat lai ting chuong. Nén in riéng
chuong nay ra va dan & géc hoc tap, 6n lai méi ngay 10-15 phut trong tuan cudi trudc khi
thi.

8.1. Dao dong co

Li 6, van téc, gia toc X = Acos(wt+¢); v=—wAsin(wt+¢);

a=—-w?Xx
Hé thidc doc lap A?% = X2 + (v/w)?
Con lac 16 xo w=V(k/m); T=2nv(m/k); W=22kA?2
o (B w=v(g/l); T=2nv({/g);
v2=2gl(cosa—cosa0)
T6éng hgp dao dong A?2=A12+A22+2A1A2cos(p2—¢1l)

8.2. Song co

Lién hé co ban v=AN=ANT

Do léch pha 2 diém céch d A = 2ntd/A

g;?o thoa (nguén cung pha) — cuc d2—d1 = KA

Séng dung 2 dau co dinh £ = kA/2

Murc cudng d6 am L = 10log(l/10); L1-L2 = 20log(R2/R1)

8.3. Dong dién xoay chiéu
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Cam khéng, dung khang ZL=wL; ZC=1/(wC)

T6ng tré, dinh luat Om Z=V(R2+(ZL-2ZC)?); I=U/Z

Do léch pha, cong suat tang@=(ZL-ZC)/R; P=Ulcos¢p=I?R
Coéng huéng ZL=ZC = Imax=U/R

May bién ap U1/U2 = N1/N2 = 12/I1

Hao phi truyén tai AP = P2R/(U2%cos?¢)

8.4. Dao dong va song dién tu

Tan s6 géc riéng mach LC w=1/V(LC); T=2ntV(LC)
Nang lugng dién tu W=12Q02/C=2L102

Lién hé QO, 10 10 = wQO

Ghép tu noi ti€p / song song 1/A2=1/A12+1/A22 ; A2=A1%2+A22

8.5. Séng anh sang

Khodng van i = AD/a
Van sang bac k / van t6i thi k+1 xs=ki ; xt=(k+v2)i
GiGi han anh sang nhin thay 0,38 pm = A = 0,76 pm

8.6. Luong tu anh sang

Nang lugng phétén € = hf = hc/A
Céng thirc Anh-xtanh hf = A + amvOmax?
Gigi han quang dién A0 = hc/A

Nang lugng trang thai dung Hidro En = —-13,6/n2 (eV)
S6 vach quang phd téi da N = n(n-1)/2

8.7. Hat nhan nguyén tu
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Do hut khoi Am =Zmp + (A—Z)mn — mX

Nang lugng lién két, nang lugng lié
ang lugng lién két, nang lugng lién Wlk=Am-c? ; e=WIk/A

két riéng

Quy d6i khéi lugng 1lu=931,5 MeV/c?

DPinh luat phdng xa N(t)=NO0-2"~(—-t/T) ; H(t)=AN(t)
Nang lugng phan (ng hat nhan AE = (mtruédc—msau)c?

8.8. Hang sé vat ly thuong dung

Toc do &nh sang trong chan

khong C 3.108 m/s
Hang s6 Plang h 6,625.1034).s
Dién tich nguyén to e 1,6.10-° C
S6 A-v6-ga-drd NA 6,022.1023 mol-?
Don vi khéi lugng nguyén 1u 1,6605.10-?7 kg = 931,5
tur MeV/c?
Ban kinh Bo ro 5,3.10"*'m
Gia(:gfr;rrlogngut;;r)dng g 9,8 m/s? hoac 10 m/s?
Cudng do &m chuén 10 10-12 W/m?

Pé thi ludn cho san cac hang s6 can thiét ¢ dau méi cau hdi c6 lién quan, nhung viéc
thudc long bang nay gilp em khéng mat thoi gian do lai dé va trdnh nham sé mu khi
bam may — mot trong nhirng nguyén nhan sai s6 phé bién nhat.
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CHUONG 9
Bi kip phong thi: bam may, loai tru, quan ly
thai gian

9.1. Ba ky thuat bam may tinh CASIO bat budc phai thanh
thao

9.1.1. Ché dd sé phuc (CMPLX) cho bai toan dao déng & dién xoay
chiéu

Vao MODE - 2 (CMPLX) dé€ bat ché do sé phuc. VGi bai todn t6ng hgp dao dong, bi€u dién
moi dao déng AiZ¢i dudi dang sé phic bang cadch bam bién dd, sau dé SHIFT + (-) d€ nhap
go6c pha (ki hiéu £). Cong truc ti€p cac s6 phuic, réi bam SHIFT 2 -» 3 (chuyén sang dang
cuc r48) dé doc ngay bién do va pha téng hgp. V&i mach RLC ndi ti€p, quy udc téng tré
phic Z = R + (ZL—ZC)i r6i tinh | = U/Z hoac U = I-Z truc tiép.

9.1.2. Chuc nang SOLVE cho phuong trinh khé phan tich

V@i céc bai todn cé an nam trong ham mi, ham log (vi du bai todn phéng xa, bai todn cuc
tri dién xoay chiéu theo R/L/C/w) ma viéc bién déi dai s6 mat nhiéu thoi gian, hdy nhéap
phuong trinh vao may & dang "vé trai = vé phai", bdm SHIFT SOLVE va nhap gia tri khdgi
tao hogp ly — may sé tim nghiém géan ddng, gilp em ki€m tra nhanh dap an da tinh bang
tay hoac thu truc ti€p 4 phuong an tra 10i.

9.1.3. Chic nang TABLE dé do nghiém nguyén

Vi cac bai toan dém sé cuc dai/cuc ti€u giao thoa, dém soé diém dao ddong clng pha, hoac
do s6 vach quang phé theo diéu kién bat phuong trinh chira k, dung MODE 7 (TABLE), nhap
bi€u thirc theo bién X (thay cho k), gidi han mién X phu hgp, may sé liét ké toan bo gia tri
dé em d€m nhanh va chinh xac sé nghiém nguyén thoa man, tranh sai sét khi dém tay.

9.2. Ky thuat xt ly cau héi trac nghiém khi khéng gidi duoc
tron ven

PHUONG PHAP LOAI TRU (ELIMINATION)

Doc ky 4 phuong an trudc khi tinh todn: nhiéu IUc chi can xét don vj, dau (am/duong),
hoac khodng gia tri hgp ly vé mat vat ly da loai dugc 1-2 phuong an sai mot cach hién
nhién, gilp tang dang ké xac suat chon ding ngay ca khi khéng giai tron ven dugc bai
toan.

PHUONG PHAP THE NGUQC (PLUG-IN)

Vi céc cau hdi dang "tim gid tri cGa x dé...", thay vi gidi phuang trinh tir dau, hay thi 1an
lugt thé 4 dap an vao diéu kién dé bai — cach nay dac biét hiéu qua véi cau van dung cao
c6 phuong trinh bac cao hodc chira can thic phuc tap, thuong nhanh hon gidi tay 2-3 lan.
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PHUONG PHAP CHON SO PEP (UGC LUONG NHANH)

Véi bai todn c6 nhiéu dai lugng chua cho s6 cu thé (chi cho ti 1&), cé thé tu chon mot gia
tri "dep" cho dai lugng chua biét (vi du chon R = 100 Q, w = 100m) mién la thod man diéu
kién dé bai, d€ rut gon viéc tinh todn ma khoéng anh huéng dén ban chat bai toan (vi dap
an s6 trac nghiém thuong & dang ti sé hoac khéng phu thudc gié tri cu thé da chon).

9.3. Ké hoach phan bé thoi gian trong 50 phit lam bai

Lam hét cac cau Nhan biét

- Thong hiéu (thudng & nira

vong 1 0 - 20 phut dau dé), cau nao chac chan
thi té ludén, cau nao phan
van danh dau dé quay lai

Gidi cac cau Van dung, uu
Vong 2 20 - 40 phut tién cau quen dang truéc,
cau la dé€ lai

Tap trung x ly cac cau Van
dung cao con lai bang ky
vong 3 40 - 47 phut thuat loai trir / thé nguoc
néu khong du thai gian giai
tron ven

Ra soat toan bd phiéu tra
|Gi: ki€ém tra t6 du, té ding

vong 4 47 - 50 phut 0, khéng bé sét cau nao,
kiém tra lai cac cau vé don
vi

Nguyén tac bat buéc: khéng bao gio d€ trong moét cadu nao khi hét gid — tréc nghiém
4 phuong an ludn c6 25% xac suat ding néu chon ngau nhién, trong khi bd tréng chac
chan 0 diém. Hay danh 30 gidy cudi cung dé t6 nhanh cac cau chua kip lam dua trén linh
cam hoac phuong an xuat hién it nhat trong cac cau da lam.

9.4. Tam ly phong thi

™ Doc ludt toan bd dé trong 1-2 phat dau dé nam dugc "buc tranh téng thé" dé kho,
tranh tam ly hodng loan khi gap cau kho ngay tir dau.

55



ON THI THPT QUOC GIA MON VAT LY — Bi KiP DAT DIEM 9-10 Vat Ly 12

m Néu gap mét cau "la", chua ting thay dang nay, dung hodng — hay danh dau va bo
qua ngay, quay lai x&r ly sau khi da chac diém céc cau con lai; tdm |y binh tinh
thudng gilp nghi ra cach gidi nhanh hon nhiéu so véi viéc co "vat 1on" ngay tu lan
doc dau tién.

™ Trudc ngay thi 1-2 ngay, khong nén hoc kié€n thlirc mai; chi nén xem lai sé tay céng
thic (Chuong 8) va s6 tay 16i sai ca nhan, ngu du gidc d€ dau 6¢c minh man.

n BuGi sang trudc gio thi, an nhe dd nang lugng, cé mat tai phong thi sém 15-20 phit
dé tranh voi va gay cang thang khéng can thiét.

MEO GIAlI NHANH

Mot ky thuat tdm ly don gian nhung hiéu qua: khi cam thay hoi hop gilra gio thi, hdy ding
bat 3-5 gidy, hit thé sau, sau do tiép tuc — viéc nay gilp "reset" su tap trung ma khong
tén nhiéu thoi gian, t6t hon nhiéu so vdi ¢ gang lam bai trong trang thai cang thang.
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CHUONG 10
Pé luyén tap tong hop (20 cau) va 16i gidi
chi tiéet

Dé luyén tap dudi day dugc bién soan theo cau trdc tuong ty dé thi minh hoa, rai déu trén
ca bay chuyén dé da hoc, sap xép dd khoé tang dan. Hay bam gid nghiém tdc trong 18
phut (tuong Ung ti Ié€ 20/40 cau cla dé thi that), lam xong méi xem dap an & phan sau dé
danh gid dang nang luc hién tai ciia minh.

Khéng xem truéc dap an va 16i gidi khi chua lam xong toan bd 20 cau — viéc xem trudc
sé khién két qua tu danh gid khéng con chinh xac.

Cau 1. M6t vat dao dong diéu hoa c6 phuong trinh x = 4cos(2nt — nt/3) (cm). Pha
ban dau cta dao déng la
A. 2m rad.

B. —1/3 rad.

C. /3 rad.

D. 4 rad.

Cau 2. Con lac 16 xo gom vat nang khdi luong 100 g va 16 xo cé dd ciing 40 N/m.

Chu ki dao déng diéu hoa cua con lac la
A. 0,314 s.

B. 3,14 s.
C.0,1s.
D. 1s.

Cau 3. M6t séng co truyén doc theo truc Ox véi téc dé 5 m/s, tan sé séng la 10
Hz. Budc séng la
A. 50 cm.

B.2 m.

C. 0,5 m.

D. 0,2 m.

Cau 4. Trén moét sgi day c6 séng dung, khoang cach giita hai nat séng lién tiép

bang
A. mét budc séng.

B. ntra budc séng.
C. mét phan tu budc séng.

D. hai buéc séng.
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Cau 5. bat dién ap xoay chiéu u = UOcoswt vao hai dau mét tu dién thi cuong do
dong dién qua tu
A. cung pha véi u.

B. ngugc pha véi u.

C. sém pha 1/2 so véi u.

D. tré pha n/2 so vdi u.

Cau 6. M6t may bién ap ly tudng cé sé vong day cudn so cap va tha cap lan luot
la 2000 vong va 100 vong. Pat vao hai dau cudn so cap dién ap hiéu dung 220 V

thi dién ap hiéu dung & hai dau cudn thi cap dé hé la
A. 4400 V.,

B.11V.
C.22V.
D. 110 V.

Cau 7. Mach dao ddong LC ly tuéng dang hoat dong, dién tich cuc dai trén tu la Q0
va cuong d6 dong dién cuc dai trong mach la 10. Tan sé géc cua mach dao déng
la

A. w = QO0/10.
B. w = 10/Q0.
C. w = QO0lo0.
D. w = V(QO0I0).

Cau 8. Séng dién tu khi truyén tu khéng khi vao nudc thi
A. tdc do truyén séng tang.

B. tan s6 séng gidm.

C. buéc séng giam.

D. tan sé séng tang.

Cau 9. Trong thi nghiém Y-ang vé giao thoa anh sang, khoang van la khoang
cach gita

A. hai van sang bat ky.

B. hai van sang hoac hai van téi lién tiép.

C. mot van sang va mét van téi lién tiép.

D. hai khe sang.

Cau 10. Tia nao sau day c6 ban chat la séng dién tu va cé budc séng 16n hon anh
sang nhin thay?
A. Tia X.

B. Tia t& ngoai.
C. Tia héng ngoai.

D. Tia gamma.
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Cau 11. Hién tuong quang dién ngoai chi xay ra khi anh sang kich thich chiéu
vao kim loai cé
A. cudng do6 du Ién.

B. budc séng nho hon hodc bang gidi han quang dién cla kim loai doé.

C. tan s6 nho hon gidi han quang dién.

D. thai gian chi€u sang du dai.

Cau 12. Theo mau nguyén ta Bo, ban kinh quy dao duing thit n cia électron trong
nguyén tu Hidro ti 1é voi

A.n.

B. n2.

C. 1/n.

D. 1/n2

Cau 13. Hat nhan cang bén viing khi cé
A. s6 khoi cang 1én.

B. nang lugng lién két cang 16n.

C. nang lugng lién két riéng cang I6n.

D. s6 notron cang nhiéu.

Cau 14. Trong qua trinh phéng xa, s6 hat nhan phéng xa

A. gidm déu theo thaoi gian.

B. giam theo quy luat ham sé md.

C. khéng d6i theo thaoi gian.

D. tang theo quy luat ham sé mdi.

Cau 15. Mét vat dao dong diéu hoa vdéi bién dd A. Khi ddng nang bang ba lan thé

nang thi li dé caa vat cé dé 16n bang
A. A/2.

B. A/3.
C. AV3/2.
D. AV2/2.

Cau 16. Hai diém M, N trén phuong truyén séng cach nhau 0,75 budc séng thi
dao dong
A. cung pha.

B. ngugc pha.

C. vudng pha.

D. Iéch pha /4.

Cau 17. bat dién ap xoay chiéu cé gia tri hiéu dung khéng déi vao hai dau doan

mach RLC néi ti€p dang c6 céng hudng. Néu chi tang tan sé dong dién mét luong
nhd thi céng suat tiéu thu cua mach
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A. tang.

B. gidm.

C. khéng dai.

D. c6 thé tang hoac giam.

Cau 18. Trong thi nghiém Y-ang, néu tang khodng cach giita hai khe (giit nguyén
cac dai lugng khac) thi khodng van sé
A. tang.

B. giam.

C. khéng dai.

D. tang rbi giam.

Cau 19. Cong thoat électron ciua mét kim loai la 3,975.10-2° J. Giéi han quang

dién cua kim loai nay la (h=6,625.10-34 J.s; c=3.10% m/s)
A. 0,5 um.

B. 0,4 um.
C. 0,6 pum.
D. 0,3 pm.
Cau 20. Chat phdng xa c6 chu ki ban ra 5 ngay. Sau 15 ngay, khoi luong chat

phdng xa con lai chiém bao nhiéu phan tram khéi luong ban dau?
A. 50%.

B. 25%.
C. 12,5%.
D. 6,25%.
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rd Ve 75
Bang dap an
| 1 2 0 3 4 5 6 7 8 5 10
B A C B D B B C B C
|11 12 13 16 35 G5 17 13 19 20
B B C B A B B B A C

LOI1 GIAI CHI TIET TUNG CAU

Cau 1 — Pap an B. So sanh vdi dang chuan x = Acos(wt+¢): pha ban dau ¢ = —1/3 rad.
Cau 2 — bap an A. T = 2nv(m/k) = 2mv(0,1/40) = 2nv(0,0025) = 2n:0,05 = 0,314 s.
Cau 3 — Pap an C. A = v/f = 5/10 = 0,5 m.

Cau 4 — Pap an B. Day la tinh chat co ban cla séng dung: khoang cach 2 nut lién tiép
(hodc 2 bung lién ti€p) luén bang A/2.

Cau 5 — Pap an D. Trén tu dién C, dong dién lubn sém pha n/2 so véi dién ap ("i nhanh
CII).

Cau 6 — bap an B. U2 = U1-N2/N1 = 220-(100/2000) = 11 V.
Cau7 — Pap anB. Tui = g véi g = Q0cos(wt+¢9), suy ra 10 = wQ0 = w = 10/Q0.

Cau 8 — Pap an C. Khi truyén tir moi trudng nay sang moéi truong khac, tan so séng
khong d6i; téc do truyén trong nudc nhd han trong khong khi (chiét suat nudc > khong khi)
nén budc séng A = v/f gidam.

Cau 9 — Pap an B. Dinh nghia khoang van: khoang céch gilra hai van sang lién ti€p hoac
hai van téi lién ti€p trén man quan sat.

Cau 10 — Pap an C. Tia héong ngoai cé budc séng I16n hon dnh sdng nhin thay (> 0,76
um); tia tl ngoai, tia X, tia gamma déu cé budc séng nhd hon.

Cau 11 — Pap an B. Theo dinh luat vé gidi han quang dién: hién tugng chi xay ra khi A <
A0, khéng phu thubc cuong dé hay thoi gian chiéu sang.

Cau 12 — Pap an B. rn = n?r0, ban kinh quy dao dung ti Ié thuan véi binh phuong sé
nguyén lugng ta n.

Cau 13 — Pap an C. Nang lugng lién két riéng € = WIk/A la dai lugng dac trung chinh xac
nhat cho dé bén virng cla hat nhan (khdng phai nang lugng lién két téng hay s6 khai).
Cau 14 — Pap an B. N(t) = NO-2"~(—t/T) = NOe”™(—At): s6 hat nhan gidm theo quy luat
ham s6 mi theo thai gian, khong phai gidm déu (tuyén tinh).

Cau 15 — Pap an A. Wd = 3Wt va Wd+Wt=W = 4Wt = W = Wt = W/4 = Yokx? = Ya-12kA?
= X2 = A4 = |x| = A/2.
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Cau 16 — Pap an B. Ag = 2nd/A = 2n-0,75 = 3nm/2 = /2 + 1, cbé dang /2 + kn (k=1) nén
hai di€ém dao déng vubng pha véi nhau — khéng phai cung pha (d = kA) hay ngugc pha (d
= (k+%)A).

Cau 17 — Pap an B. Dang cdng huédng nghia la |, P dang dat cuc dai tai tan s6 dé; chi can
thay déi f mét lugng nho theo bat ky huéng nao cling lam Z téang 1én khéi gia tri cuc tiéu
Zmin=R, khién P giam.

Cau 18 — Pbap an B. i = AD/a: i ti Ié nghich véi a, nén khi tang a thii giam.

Cau 19 — Pap an A. \0 = hc/A = 6,625.10-34-3.108/ 3,975.10-*°* = 0,5.10-* m = 0,5 um.
Cau 20 — Pap an C.t =15 = 3T = m con lai = m0/23 = m0/8 = 12,5%m0.

CACH PANH GIA KET QUA

18-20 cau ding: em da san sang cho muc tiéu diém 9-10, hay tiép tuc luyén dé day du
40 cau trong 50 phut dé€ rén toc d6. 14-17 cau ding: nén tang kha tot, hay xem lai cac
cau sai thubc chuyén dé nao dé€ 6n tap trong diém chuyén dé dé. Duédi 14 cau didng: nén
quay lai doc ky tung chuong tUr dau, dac biét chd y cac hop "Luu y" va "Meo giadi nhanh"
da dugc danh dau xuyén sudt cuén sach.
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LOI KET
Chuc em virng vang budc vao phong thi

Di€m 9-10 mon Vat ly khong dén tlr viéc hoc thudc that nhiéu cong thic, ma dén tir su két
hop gitra hi€u ding ban chat hién tugng, luyén tap déu dan cac dang bai tiéu biéu, va mot
chién thuat lam bai ré rang trong 50 phat quy gid cda phong thi. Cuén cd&m nang nay da
cung cap cho em day du ba yéu té6 dé6 — phan con lai phu thudc vao su kién tri luyén tap
cla chinh em méi ngay.

BA VIEC NEN LAM NGAY SAU KHI POC XONG CUON SACH NAY

@ Lap mot cuén "s6 tay 16i sai" ca nhan, ghi lai tat cd cac cau lam sai trong qua trinh
luyén tap kém nguyén nhéan sai (nham cong thirc, nham don vi, bam may sai...). @ Luyén
toi thi€u 2-3 dé téng hgp 40 cau/50 phdat méi tuan trong giai doan nudc rat, cham diém
nghiém tdc theo dang thai gian quy dinh. ® On lai Chuong 8 (s6 tay cong thirc) va s6 tay
16i sai ca nhan trong tuan cuéi cung trudc ky thi.

Chidc em tu tin, binh tinh va dat dugc két qua xing dang vdi céng sic da bd ra. Chlic em
thanh cong trong ky thi Tét nghiép THPT Quéc gia sap tdi!
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