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LOI MO PAU

Vat ly la mét trong nhitng mén hoc dugc nhiéu hoc sinh yéu thich nhung ciing khién khéng
it ban cdm thay "sg¢" vi khoi lugng céng thic I6n va cac dang bai tap da dang. Cudn ebook
nay dugc bién soan nham téng hop lai nhirng meo, tha thuat va phuang phdp giadi nhanh
cho hau hét cac dang bai tap Vat ly THPT, gilp ban tiét kiém thoi gian 6n tap va tu tin hon
khi buéc vao phong thi.

NOi dung sach dugc chia theo ting chuyén dé I6n: Co hoc, Dao dong co, Séng co, Dién
xoay chiéu, S6ng dién tir - anh sdng, Lugng tlr &nh sdng va Vat ly hat nhan. Méi chuyén dé
déu c6 phan cbng thic trong tdm, cac dang bai thudng gap, meo gidi nhanh va nhiing bay
hay gap phai khi lam bai. Cu6i sach la bang téng hgp céng thic dé tra clru nhanh trudc ky
thi.

Chic ban hoc tap hiéu qua va dat két qua cao trong cac ky thi Vat ly!

"Hiéu ban chat - Nhé céng thirc - Luyén phan xa"
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PHUONG PHAP HOC VAT LY
01 HIEUQUA

1.1 Xay dung nén tang ly thuyét viing chac

* Hoc cong thic di keém vaéi hiéu ban chat vat ly: moi dai lugng trong cong thirc dai dién
cho diéu gi, don vi do la gi, m6i quan hé ti 1&é thuan/nghich ra sao.

e V& so do tu duy (mindmap) cho ting chuong dé€ thay dugc mai lién hé gilra cac khai
niém.

* Hoc theo chubi hién tugng — cong thic —» ing dung — bai tdp mau thay vi hoc thudc long
cbng thuc don lé.

+ On lai kién thic Todn lién quan: dao ham - tich phan co ban, lugng giac, vecto vi Vat ly
str dung Toan hoc lam cong cu dién dat.

* Meo nho

« MGi t6i trudc khi ngu, danh 5 phiat nhac lai (khdng can viét ra) 3-5 cong thirc da hoc
trong ngay - tri nhg dai han dugc cing cé tét hon khi 6n tap ngat quang (spaced
repetition).

1.2 Ky thuat ghi nhé cong thuc

* Nhém cbng thic theo ho: vi du nhédm cac cong thiac céd dang chu ky T = 2nv(...) cda con
lac 10 xo va con lac don dé€ so sanh diém giéng - khac nhau.

e S dung flashcard (Anki, Quizlet hoac giday note) ghi mot mat la tén dai lugng, mat kia la
cbng thuc va don vi.

e Tu suy luén lai cdng thirc tir dinh nghia géc thay vi hoc vet - viéc nay gidp nhé lau hon va
khong bi "da" khi dé bai bién d6i cong thirc.

e Lam bang téng hgp cbng thic riéng theo chuong, dan & gbéc hoc tap dé nhin thay moi
ngay.

1.3 Cach doc va phan tich dé bai

» Poc dé 2 1an: 1an 1 ndm y chinh, 1an 2 gach chan dir kién va dai lugng can tim.

» DGi tat ca don vi vé hé Sl trudce khi tinh toan dé tranh sai s6 do don vi.

* Vé hinh minh hoa (dac biét véi cdc bai co hoc, mach dién, quang hoc) - hinh vé gitp hinh
dung ré hién tugng va trdnh nham Ian chiéu dai lugng.

¢ Xac dinh dang bai quen thudc dua vao tir khda trong dé (vi du "cuc dai giao thoa", "cbng
hudng", "séng dung hai dau cé dinh"...) d€ dp dung dldng cong thdc nhanh.
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CO HOC
02 DPoéng hoc - Pong luc hoc - Bao toan

2.1 Dang bai chuyén déng thang, ném xién - ném ngang

Chuyén dong thang déu: x = xo + vt

Chuyén dong thang bién doi déu: v = vo + at ; X = Xo + Vot + Y2at? ; vz —
Vo2 = 2a(x—Xo)

Ném ngang: tam xa L = voV(2h/g) ; thoi gian roi t = V(2h/g)

Ném xién géc a: tam xa L = (vo? sin2a)/g ; d6 cao cuc dai H = (vo?
sin2a)/(29)

* Meo giai nhanh

 Véi bai ném xién haéi tam xa cuc dai, nhé ngay géc ném a = 45° cho tam xa I6n nhat -
khong can dao ham lai tir dau.

 Bai két hop hai chuyén dong (gap nhau, dudi kip): 1ap phuong trinh toa dé cho timg
vat réi cho bang nhau, chi y méc thoi gian va chiéu duong da chon.

e V@ truc thoi gian va danh dau cdc moc dé tranh nham gilta "thoi diém" va "khoang
thoi gian®.

2.2 Dang bai dinh luat Newton, luc ma sat, luc dan hoi

Pinh luat Il Newton: F = ma (dang vecto: ZF = ma)
Luc ma sat truot: Fms = pN

Luc dan hai 16 xo: F = k|Al|

e Ludn vé gidn doé luc (free-body diagram) trudc khi viét phuong trinh Newton cho ting
vat.

e Chon hé truc toa do sao cho mét truc trung véi phuong chuyén déng dé don gian héa
viéc chiéu luc.

* V@i bai trén mat phang nghiéng, phan tich trong luc thanh hai thanh phan: theo phuong
mat phang nghiéng (mg sina) va vudéng géc véi né (mg cosa).

* Bay thuong gap

e Nham gilta ma sat nghi cuc dai va ma sat trugt - dé thuong cho hé s6 ma sat nghi 16n
hon ma sat truot, can doc ky dé dang hoi loai luc ma sat nao.

* Quén xét trudng hgp vat cé thé roi khéi mat phang nghiéng hoac day bi chung (luc
cang day khéng thé am).

2.3 Dang bai bao toan dong luong, va cham
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Bao toan dong luong: mivi + mzvz = maivi' + mzavz'
Va cham mém (hoan toan khéng dan hoéi): v' = (mivi + mavz)/(m1 + m2)

Va cham dan héi: bao toan ca doéng lugng va déng nang

e Quy udc mot chiéu duong duy nhat cho ca hé trudc khi thay sé - van téc nguoc chiéu
duong phai mang dau am.

 VGi va cham dan hoi xuyén tam, cé thé dung cong thirc tinh nhanh van toc sau va cham
theo ti s6 khéi lugng thay vi gidi hé phuong trinh tir dau.

» Kiém tra lai bang dinh luét bao toan nang luong néu dé cho la va cham dan héi - déng
nang hé phai dugc bdo toan.

2.4 Dang bai cdng - cdng suat - nang luong

Cong cua luc: A = F.s.cosa
Céng suat: P = A/t = F.v
Pinh ly dong nang: A = AWd = Yamv2?2 — Yamvi?

Co nang: W = Wd + Wt (bdo toan khi khéng c6 ma sat)

* Meo giai nhanh

e Khi hé chi chiu tadc dung cla trong luc va luc dan hoi (khdng ma sat), dung ngay bao
toan co nang thay vi tinh cong tung luc - rdt ngan dang ké thai gian giai.

e Néu cé luc ma sat, céng cla luc ma sat chinh la phan co nang bi hao hut: Ams = AW
(dung dau trir vi ma sat luén sinh cong am hoac tiéu hao nang lugng).
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03 DAO DONG CO HOC

3.1 Dang bai dao dong diéu hoa co ban

Phuong trinh li do: x = A cos(wt + ¢)
Van téc: v = —Aw sin(wt + @) ; Gia téc: a = —w3x
Hé thuc doc lap thoi gian: A2 = x2 + (v/w)?

Chuky -tansé: T = 2n/w = 1/f

* Meo dung vong tron luong giac

 Bi€u dién dao dong diéu hoa bang mét di€ém chuyén dong tron déu trén dudng tron
ban kinh A - day la cach nhanh nhat dé xac dinh thai gian vat di tir vi tri nay dén vi tri
khac ma khéng can giadi phuong trinh lugng giac.

e GOc quét Ap = w.At; thoi gian can tim t = Ag/w véi A dugc xac dinh truc tiép trén
vong tron.

* NhG cac méc dac biét: tai x = 0 vat cé van téc cuc dai; tai x = +A vat c6 van téc bang
0 va gia toc cuc dai.

3.2 Dang bai con lac 16 xo

Tan sé goc: w = V(k/m) -» Chu ky: T = 2nv(m/k)
Co nang: W = 1LkA? = 2mw2A? (khdng déi theo thoi gian)

Pdéng nang - thé nang: Wd = amv? ; Wt = Y2kx?

» Chu ky con lac 16 xo khong phu thudc bién dé va khéng phu thubc gia téc trong trudng -
chi phu thudc k va m.

* V@i 10 xo treo thang ding, dé bién dang tai vi tri can bang Alo = mg/k, c6 thé suy ra chu
ky nhanh: T = 2nv(Alo/g).

e Bai ghép 10 xo0: ndi tiép thi 1/k = 1/ka + 1/k2 (giéng dién trd song song); song song thi k
= k1 + k2 (giéng dién tra ndi ti€p) - nhé theo cach "ngugc” nay dé khong nham.

3.3 Dang bai con lac don

Chu ky: T = 2nvV(l/g)

Van toéc tai vi tri géc a: v2 = 2gl(cosa — cosao) (vGi ao la bién dd géc, dao
doéng nho)
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* Meo giai nhanh

» Bai con lac don chju thém luc la (dién truong, luc quan tinh khi dat trong thang
may...): tinh "gia toc trong truong hiéu dung" g' = g + a(la)/m réi thay truc ti€p vao
c6ng thirc chu ky, khéng can viét lai phuong trinh dao dong tir dau.

« Con lac don thay déi theo nhiét do hoac dd cao: dung céng thic gan ding AT/T =
(A)/(21) hoac AT/T = —Ag/(2g) dé tinh nhanh sai s6 chu ky méi ngay.

3.4 Dang bai tong hop dao ddéng, dung vong trén luong
giac

Bién do6 téng hop: A2 = A12 + A22 + 2A:1Azcos(Ag)

PO léch pha: A = @2 — @1

* Hai dao déng cung pha (Ap = 0): A = A1 + Az (bién d6 cuc dai).
* Hai dao dong nguoc pha (Ag = m): A = |A1 — Az| (bién do cuc tiéu).
e Hai dao dong vudng pha (A = 1/2): A = V(A2 + A22) - 4p dung dinh ly Pytago truc tiép.

* Véi bai trac nghiém, cé thé dung may tinh Casio (chirc ndng sé phic) dé€ téng hop dao
dong nhanh: biéu dién méi dao déng dudi dang s6 phic AL rdi cong truc tiép.
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04 SONG CO HOC

4.1 Dang bai séng truyén trén day, giao thoa séng

Budc séng: A = v.T = v/f
Do léch pha giira hai diém cach nhau d: Ag = 2nd/A
Piéu kién cuc dai giao thoa: d2 — d1 = kA

Piéu kién cuc ti€u giao thoa: d2 — d1 = (k + %)A

* Meo giai nhanh

e Mudn dém s6 diém cuc dai/cuc ti€u trén doan AB (hai nguon két hop), lap bat phuong
trinh khodng céch roéi dém sé gia tri nguyén k thda man - khéng can xét ting diém.

e Cha y hai ngudn cung pha hay ngugc pha vi cong thic cuc dai - cuc ti€u sé hoan déi
cho nhau khi hai nguon ngugc pha.

4.2 Dang bai séng dung

Hai dau cd dinh: | = kA/2 (sé bung = k, sé nut = k+1)

Mét dau c6 dinh, mét dau tu do: | = (2k+1)A/4

e Nhan dién nhanh: dé cho "hai dau c6 dinh" hay cé "nut séng" & hai dau —» dung cong
thirc | = kA/2; dé cho "mot dau ty do" (dau day rung tu do, 6ng sdo hd mot dau...) » dung |
= (2k+1)A/4.

» Khoang cach gifra hai nat (hoac hai bung) lién ti€p luén bang A/2; khoang cach gitra mét
nat va bung lién ké bang A/4 - dung dé tinh nhanh budc séng khi dé cho khoang cach hinh
hoc.

4.3 Dang bai song am

Muc cuong do am: L (dB) = 10.log(l/lo)

Cudng dé am diém nguén: | = P/(41R?)

* Meo giai nhanh

e Bai so sanh muc cuong dé am tai hai diém cach nguon Ri, Rz: dung truc ti€p cong thirc
L» — L2 = 20.log(R2/R1) dé tranh phai tinh lo trung gian.

* Nhé méc: mdi lan khoang cach tang gap doi, mdc cudng dd am gidm khoang 6 dB.
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05 DONG DIEN XOAY CHIEU

5.1 Dang bai mach RLC ndi tiép

Cam khang: ZL = wL ; Dung khang: ZC = 1/(wC)
Tong tré: Z = V[R? + (ZL — ZC)?]
Pinh luat Ohm: | = U/Z ; tang = (ZL — ZC)/R

Cong suat tiéu thu: P = Ul.cos¢g = IR

* Meo giai nhanh
e S& dung sé phurc trén may tinh Casio (ché d6 CMPLX) dé gidi mach RLC cuc nhanh:
téng tré phic Z = R + i(ZL — ZC), sau d6 | = U/Z tinh tryc ti€p ca bién do 1an pha ban

dau.
e Ghi nhg dau hiéu cdng hudng dién: ZL = ZC -» Z = R (nhd nhat), | va P dat cuc dai, u
va i cung pha - day la dang bai rat hay xuat hién trong dé thi.

5.2 Dang bai cuc tri trong mach dién xoay chiéu

e Khi L thay d6i dé UL cuc dai: ZL = (R2 + ZC?)/ZC.

e Khi C thay déi dé UC cuc dai: ZC = (R2 + ZL2)/ZL.

e Khi w (hoac f) thay déi d€ UR (hoac I, P) cuc dai: xay ra cdng hudng, w? = 1/(LC).

* V@i cac bai cuc tri phic tap (UL hoac UC cuc dai khi w thay déi), nén dung dao ham hoac
bat dang thic Cauchy thay vi nhG may méc tiing cong thic riéng 1.

* Bay thuong gap

* Nham diéu kién cuc dai cia UL véi UC - hai cong thirc cé dang doi xiring nhau (hoan déi
vai tro L va C), rat dé viét nham khi lam bai dugi ap luc thoi gian.

5.3 Dang bai may bién ap, truyén tai dién nang

May bién ap ly tuéng: Ui1/Uz = N1/N2 = I2/Ix
Cong suat hao phi trén duong day: AP = (P2R)/(U%cos?¢)

* Meo giai nhanh

e Mu6n gidm hao phi truyén tai, cach hiéu qua nhat la tang dién ap U vi hao phi ti 1é
nghich véi U2 - day la ly do cac duong day cao thé dung dién ap rat 16n.

* Véi bai hdi "tang dién &p 1én n Ian thi hao phi gidm bao nhiéu lan", ddp an luén la n?
lan - ghi nhaé ti 1é nay dé tra 10i truc ti€p khong can tinh lai tir dau.
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06 SONG PIEN TU & SONG ANH SANG

6.1 Dang bai mach dao dong LC

Tan sé goc riéng: w = 1/V(LC) ; Chu ky: T = 2nV(LC)
Budc song dién tu phat ra: A = ¢.T = 2ntcV(LC)

Nang luong dién tu: W = %.Q0?/C = %.L.l0? (bao toan)

* Meo giai nhanh

* Mach LC c6 cau tric dao dong hoan toan tuang tu con lac 10 xo: dién tich q i do x,
dong dién i & van téc v, tir dé c6 thé muon ngay cac céng thidc va meo cta dao ddng co
(vong tron lugng gidc, hé thic doc lap thoi gian) dé gidi bai mach LC.

6.2 Dang bai giao thoa anh sang (khe Y-ang)

Khodng van: i = AD/a

Vi tri van sang: x = kAD/a ; Vi tri van toi: x = (k+%2)AD/a

e Bai giao thoa vGi anh sang trang: tim bé réng quang phé bac k bang cach 1ay hiéu vi tri
van do va van tim & cung bac k dé.

e Bai tim s van sang trong khodng MN: |ap bat phuong trinh theo k dua trén céng thic
van sang, dém s6 nghiém nguyén - tuong tu ky thuat dém cuc dai giao thoa séng co.

* Meo giai nhanh
 Xac dinh vi tri tring nhau cla hai blc xa A1, A2 bang cach giai kiA1 = kzA2, dua vé ti s6
toi gian dé tim quy luat trung van téng quat.

6.3 Dang bai quang pho, tia hong ngoai - ti ngoai - X

e Ghi nhé thi ty budc séng gidm dan (tan so tang dan): séng vo tuyén - hong ngoai -
anh sang nhin thay - t& ngoai - tia X - tia gamma.

e Tia héng ngoai: do vat cé nhiét d6 cao hon mdi trudng phat ra, cé tdc dung nhiét manh,
dung trong diéu khién tur xa, say kho, chup anh ban dém.

 Tia t&r ngoai: c6 tdc dung sinh hoc manh, dung dé diét khuan, tim vét ndt trén bé mat
kim loai.

e Tia X (Ron-ghen): kha nang dam xuyé&n manh, dung trong y hoc dé chup X-quang, kiém
tra khuyét tat vat liéu trong céng nghiép.
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LUONG TU ANH SANG &
O7 VAT LY HAT NHAN

7.1 Dang bai hién tuong quang dién

Nang lugng photon: € = hf = hc/A
Phuong trinh Einstein: hf = A + Y2mvoe2?(max)

Piéu kién xay ra hién tuong quang dién: A = Ao (gidi han quang dién)

* Meo giai nhanh

* Nhé cong thic tinh nhanh nang lugng photon theo electron-volt: e(eV) = 1240 / A(nm)
- rat hru ich khi dé cho buéc séng theo don vi nanomet.

e Hiéu dién thé ham Uh lién hé véi ddéng nang ban dau cuc dai: eUh = Yamvo?(max) -
dung dé tim nhanh véan téc electron quang dién khi biét Uh.

7.2 Dang bai mau nguyén ta Bohr

Ban kinh quy dao dung: rn = n2.ro (ro la ban kinh Bo)

Nang luong & trang thai dung n: En = —13,6/n2 (eV)

Burc xa khi chuyén muc: hf = Em — En (m > n)

* Meo giai nhanh
» S6 vach quang phé téi da phét ra khi electron chuyén tir mdc n vé cac muc thap hon
dugc tinh nhanh bang céng thic t6 hgp: N = n(n—1)/2 - khdng can liét ké ting cap muc.

7.3 Dang bai phong xa, phan tng hat nhan

Pinh luat phéng xa: N = No.27(=t/T) ; m = mo.2"(-t/T)
PO phéng xa: H = AN = Ho.2"(-t/T)

Nang luong téa/thu cua phan ing: AE = (Am).c?

» Trong moi phan (ng hat nhan, ludn bao toan sé khoi A va dién tich Z - dung dé xac dinh
hat nhan con thiéu trong phuong trinh phan Gng.

e Phan Ung tda nang lugng khi téng khoi lugng nghi cac hat trudc phan Ung 16n hon téng
khéi lugng nghi cac hat sau phan ing (d6 hut khoi duong).

* Meo giai nhanh
* V@i bai tinh tudi mau vat c6 (khao c6, dia chat) dua vao ti Ié dong vi phéng xa con lai,
dung truc tiép céng thic t = T.logz(No/N) thay vi suy luan lai t&r dinh luat phan ra.
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KY THUAT LAM BAI
08 TRAC NGHIEM

8.1 Meo bam may tinh Casio nhanh

e DUng chic nang s6 phic (CMPLX) dé giadi nhanh bai téng hop dao dong, mach dién xoay
chiéu RLC, mach dao dong LC.

e DUng chirc nang SOLVE dé tim nghiém phuong trinh phic tap ma khéng can bién daéi thu
cbng.

« DUng TABLE (MODE 7) d€ do nghiém nguyén trong cac bai dém sé diém cuc dai/cuc tiéu,
s van giao thoa, s6 hat con lai theo thai gian.

 Luu san cac phim tat chuyén daéi do - radian dé tranh mat thoi gian d6i don vi géc pha.

8.2 Ky thuat loai tru va doan thong minh

e Kiém tra nhanh don vi va bac d6 I6n cha dap an - loai ngay cac phuong an cé don vi sai
hoac gia tri phi thuc té (vi du van téc electron vuot qua toc do anh sang).

V@i cau hai ly thuyét, chl y cac tu tuyét doéi nhu "ludén ludén", “chi", "khéng bao gio" - day
thuong la dau hiéu cta phuong an sai vi Vat ly hiém khi cé quy luat tuyét déi khong ngoai
1é.

e Thr thay ngugc dap an vao dé bai (dac biét hiéu qua véi bai todn cé phuong trinh phic
tap) thay vi gidi xuodi tur dau.

8.3 Quan ly thoi gian khi lam bai thi

e Lam 2 luot: lugt 1 gidi nhanh céc cau dé va cau quen thudc, lugt 2 quay lai xr ly cau khd,
tranh bi ket & mot cadu qua lau lam mat thoi gian cho ca bai.

» V@i dé trac nghiém, danh t6i da khoang 1,5 - 2 phut cho mdi cau & lugt dau; cdu nao
vuot qué thai gian nay nén danh dau va bd qua dé lam sau.

e Luén dé danh 5-10 phat cudi gio dé€ ra soat lai dap an va té lai phiéu tra 10i trac nghiém
cho chinh xac.

* Meo tam ly

 Gilt tdm ly binh tinh khi gap cau la - hau hét céc cau "khé" trong dé thuc chat van dua
trén cong thic quen thudc, chi dugc nguy trang bang dir kién khac la. Hay quy no vé
dang bai da gap trudc khi hodng.
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TONG HOP CONG THUC
09 TRONG TAM

Co hoc & Dao dong co

Dinh luat Il Newton F=ma Dang vecto: 2F = ma
bong lugng p = mv Bdo toan khi hé kin
bong nang Wd = Yamv? bon vi: Jun ())

Chu ky con lac 10 xo T = 2nv(m/k) Khong phu thudc bién dé
Chu ky con lac don T =2nv(l/g) Dao déng nhd, ao < 10°
Hé thic doc lap t/g A2 = x2 + (V/w)? Dao dbéng diéu hoa

Song co & Dién xoay chiéu

Budc séng A=v.T=v/f v: toc dd truyén séng
Séng ding 2 dau cé dinh | | = kA/2 k = s6 bung séng
T6ng tré mach RLC Z = V[R2+(ZL-ZC)?] ZL=wL, ZC=1/(wC)
Cobng suat mach dién P = Ul.cos@ cos@: hé s6 cong suat
Cong huédng dién ZL =2ZC [, P dat cuc dai

Anh sang, Luong tir & Hat nhén

Khodng van giao thoa i =AD/a Thi nghiém Y-ang

Nang lugng photon € = hf = hc/A = 1240/A(nm) theo eV

Phuong trinh Einstein hf = A + Yamvoe?max Hién tugng quang dién

Dinh luat phéng xa N = No.27(—t/T) T: chu ky ban ra

Hé thirc Einstein AE = Am.c? Nang lugng phan (ng hat nhan
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LOI KET

Viéc nam viing meo gidi nhanh chi thuc sy phat huy hiéu qua khi di kém véi nén tang kién
thirc chac chan va su luyén tap thuong xuyén. Hay s dung cudn ebook nay nhu mét cuén
sO tay tra clru nhanh, két hgp lam that nhiéu bai tap d€ cadc meo tré thanh phan xa tu
nhién khi lam bai.

Chdc ban 6n tap hiéu qua, tu tin chinh phuc mon Vat ly va dat dugc két qud nhu mong doi
trong cac ky thi sap téi!
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