PE CUONG ON TAP

BAI THI VAT LY PAI CUONG
1. Co hoce
1.1. Bong luc hoc chit diém
+ Cac dinh luat cua Newton.
+ Céc dinh 1y vé dong luong va mdé men dong luong.
+ Céc lyc lién két.
1.2. Bong luc hoc hé chit diém va vt ran
+ Khdi thm cua h¢ chat diém.
+ Chuyén dong tinh tién cua vat ran.
+ Chuyén dong quay cua vt ran.
+ M6 men dong luong cua mot h¢.
1.3. Nang lugng
+ Cong va cong suat.
+ Nang luong, dinh luat bao toan nang luong.
+ Pong ning va dinh 1y vé dong nang.
+ Truong luc thé va thé nang trong truong luc thé.
+ Co nang va dinh luat bao toan co nang.
1.4. Co hoc chat luu
+ Tinh hoc chét luu.
+ Ddng luc hoc chét luu 1y tuong.
2. Nhiét hoc
2.1. Phuong trinh trang thai cua khi ly tuéng
+ Cac dinh luat thuc nghiém cua chét khi
+ Phuong trinh trang thai ctua khi 1y tuéng
2.2. Nguyén ly thir nhat cta nhiét dong hoc
+ Cong, nhié¢t, ndi nang cua h¢ nhiét dong
+ Nguyén 1y thir nhat ctia nhiét dong hoc
+ Ung dung nguyén 1y thir nhat dé khao sat cac qua trinh can bang
2.3. Nguyén ly thir hai cua nhiét dong hoc



+ Qua trinh thuén nghich va khong thuan nghich

+ Nguyén ly thir 2 ctia nhiét dong hoc

+ Chu trinh Carnot va dinh ly Carnot

+ Biéu thire dinh luong cua nguyén 1y thir 2

+ Entropy va nguyén 1y tdng Entropy

2.4. Phuong trinh trang thai ctia khi thuc

+ Hé sd cong tich va h¢ s6 noi ap

+ Phuong trinh Van der Waals

+ Trang thai t&1 han va thong sb t&i han

3. Pién tir hoc

3.1. Truong tinh dién

+ Dinh luat Coulomb

+ Dién truong va véc to cuong do di¢n truong

+ Pién thong, dinh Iy Ostrogradsky — Gauss ddi véi dién truong
+ Dién thé va hi¢u dién thé

+ Lién h¢ gifra véc to cuong do dién truong va dién thé

3.2. Tu truong

+ Tuong tac tu cua dong dién, dinh luat Ampe

+ Véc to cam ng tur va véc to cuong do tu truong

+ Tir théng, dinh 1y Ostrogradsky — Gauss doi véi tir truong

+ Luu sd cia véc to cudng do tir truong, dinh Iy Ampere

+ Téc dung cua tur truong 1€n dong dién

+ Chuyén dong cua hat dién trong tir truong

3.3. Cam tng dién tur

+ Cac dinh luat vé hién tuong cam Ung dién tur

+ Hién tuong tu cam va hién tugng hd cam

3.4. Truong dién tu

+ Luan diém thtr nhat cia Maxwell, phwong trinh Maxwell — Faraday
+ Luan diém tha hai cia Maxwell, phuong trinh Maxwell — Ampere

+ Truong dién tir va hé thdng cac phuong trinh Maxwell



3.5. Dao dong va song dién tur

+ Dao dong dién tur diéu hoa

+ Dao dong dién tur tat dan

+ Dao dong dién tir cudng burc

+ Hi¢n tugng cong hudng

+ Tong hop dao dong

4. Quang hoc

4.1. Quang hoc song

+ Ham song cua anh sang

+ Hién tugng giao thoa anh sang

+ Hién tuong nhiéu xa anh sang

4.2. Quang hoc lugng tu

+ Brc xa nhiét, cac dai lugng déc trung cho birc xa nhié¢t
+ Thuyét luong tir cuia Planck

+ Cac dinh luat birc xa ctia vat den tuy¢t doi

+ Thuyét Photon cta Einstein

+ Hién tugng quang dién, cac dinh luat quang dién
5. Vat ly nguyén tir va hat nhan

5.1. Co hoc lugng tu

+ Tinh song hat ctia vt chat trong thé gii vi mo
+ Hé thire bat dinh Heisenberg

+ Ham song va y nghia thong ké ctia ham song

+ Phuong trinh co ban ctia co hoc lugng tir

5.2. Vat ly nguyén t

+ Nguyén tir Hidro

+ Nguyén tr kim loai kiém

+ M6 men dong luong va mo men tur cua electron trong nguyén tir
+ Spin cua electron

+ Hé thong tuan hoan Mendeleev

5.3. Vat 1y hat nhan



+ CAu tao va céc tinh chit co ban cta hat nhan

+ Hién tuong phong xa

+ Céc phuong phap gia toc hat

+ Tuong tac hat nhan

+ Phan mg day chuyén cta hat nhan

+ Phan tng nhiét hach

6. Tai liéu tham khio

- Luong Duyén Binh (2012), Vdt li dai cwong, tap 1,2,3, NXB Gido duc.

- Luong Duyén Binh (2012), Bai tap vat li dai cwong, tap 1,2,3, NXB Giao

duc.

MOQT SO BAI TAP THAM KHAO BAI THI VAT LY PAI CUONG

Phin 1. Co hgc
Vi du 1: Tir mét dinh thap cao h = 25m ta ném mot hon dé theo phuong nam ngang
v6i van toc v, =15m/s, lay g=10m /s* . Xac dinh:
a) Quy dao chuyén dong cua hon da;
b) Thoi gian chuyén dong ctia hon da (tir lac ném dén luc cham dat);
¢) Khoang céch tir chan thap dén diém hon da cham dat (con goi 13 tAm xa);
d) Van tbc, gia toc toan phan, gia tc tiép tuyén va gia tbc phap tuyén ciia hon
d4 tai diém no6 cham dét.
¢) Ban kinh cong tai diém bat dau ném va diém cham dat. Bo qua sic can clia
khong khi.



Hud6ng din giai o « X

\VJ

Khi vat chuyén dong ném, vat
chuyén dong trong mit phang thang dung
do gia thuyét chi chiu tac dung cua trong
luc.

Chon hé quy chiéu Oxy (hinh 1.1),
Oy theo phuong thang dung, chiéu duong

. X . > . Hinh 1.1. H¢ toa d¢ Oxy
huong xuong dudi, Ox nam ngang cung A

phuong véi véc to van tdc ban dau, chiéu
duong 14 chiéu cua véc to van tdc, gbc O
trung voi vi tri ném.
Xét chuyén dong cua vat doc theo truc Ox, vat chuyén dong khong cé gia tde
nén la chuyén dong thang déu:
vV, =V,
X=X, +V,.t=Vv,t
Xét chuyén dong cua vat doc theo truc Oy, vat chuyén dong roi tu do:
v, =g.t

1 , 1 ,
=y, +—0.t"=—0g.t
Y=Y, 29 29

2
1 1 X 1
a) Tu X:VO.t:>t=i thay vaoy, tacd: y==0gt° ==.9.| — | =—X°
Vv, 2 2 \V

Viay quy dao chuyén dong cua vat 1a mot nura parabol.

b) Thoi gian chuyén dong cua hon da tir lac ném dén lic cham dét chinh 1a
N R A 2.h
thoi diemdé: y=h=t. = |[— = \/g(S)
g
c) Tam xa ctia hon d4 1a vi tri x khi hon da cham dat: x = v,.t. = 15\/§(m)

d) Khi hon da cham dét: v, =g.t, =104/5(m/s)

Vin tée hon dé khi d6: V=V2 + V2 =+15° +10°5 =5,/29(m/ s)



Gia tc cua hon d4 ludn khong d6i a =g=10m/s’

Gia toc tiép tuyén cta hon da:

dv d 1 2g°t 2t
at:—=—( v§+gz.t2)=— g _9
dt dt 2 M2 +g?t? v
2 2
Khi hon da cham dt: a, = gt _10 /5 =8,3(m/s?)

WV+g’ 529

Gia toc phap tuyén a, =/a’ —a? =5,57(m/s?)

2
e) St dung biéu thuc: a, = VE trong do R 1a ban kinh cong cia quy dao.

2
Suy ra ban kinh cong ctia chuyén dong: R = v
a

n

2
Tai vi tri bat dduném: a, =a=g =R :%:ZZ,Sm

e

Tai vi tri cham dat: R = =130,16(m)

Vi du 2: Trong tinh hudng ctru nan, mét chién si can leo 1én day dé di chuyén
1én trén. Chién si nay c6 khéi lugng m = 70kg, gia tdc trong trudng g =10m/s?.
Gié thiét xem ngudi chién si nhu chat diém.

a) Néu chién si leo 1én trén véi van toc khong dbi thi khi d6 luc cing cua day
la bao nhiéu?

b) Gia st lyc cing tdi da ma day treo c6 thé chiu duoc 1a 1000N, trong qua
trinh leo 1én trén chién si nay chi dugc phép tang tdc véi gia toc tdi da 1 bao nhiéu
dé van an toan?

Huéng din gidi

Day la bai tap van dung dinh luat II Newton.

Phuong trinh dinh luat IT Newton cho chuyén dong cua chién si: P+T=ma.

Chiéu phuong trinh nay 1én phuong thang ding, chiéu dwong huéng 1én thu
duoc: T—P=m.a



a) Néu chién si leo 18n trén thang déu thia=0

= T=P=m.g=700(N)

b) Néu chién si leo 1én trén véi gia tbca=>T =P+ m.a= m.(a + g)

Pé dam bao an toan: T<T,__ :as%—g:asa%(m/sz)

Vi du 3: Mot cai thang dai L = 12m c6 khéi luong bang 45kg, dat dya vao
tuong, dau trén cta nd dit cach mat dat 9,3m. Khéi tdm cua thang & mot phan ba
chiéu dai cta thang, tinh tir chdn. Mot nguoi linh ctru hoa c6 khéi luong 72kg leo
1én thang cho dén khi khdi tAm cta anh ta ¢ chinh giira thang. Gia s rang thang 1a
khong ma sat véi tuong, co ma sat voi san véi hé sé ma sat L. Xac dinh:

a) Luc do tuong tac dung vao thang.

b) Luc do san tac dung vao thang.

¢) Gia st hé s6 ma sat nghi cuc dai (gin dung bang hé s6 ma sat truot) giita
thang va mit san 1a 0,44. Nguoi linh ctru hoa leo dén do cao 16n nhit bao nhiéu thi
thang bat dau truot?

Giai

Day 13 bai toan vé khéi tAm cta hé gdbm thang va nguoi linh ciu hoa. Co thé
bicu dién h¢ nhu hinh vé:

Céc ngoai lyc tac dung 1én hé thang va ngudi linh ctru hoa gdm: trong lyc cta
thang P? ; trong lyc cua nguoi linh 5, phan luc cua mat san N, phan lyc cua tudong
N, ; luc ma sit cia san F,_.

——

Diéu kién dé hé can bang: P, +P+ N+ N, +F =0
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Hinh 1.2. Biéu dién céc lwc tic dung lén thang

Chiéu phuong trinh trén 1én truc Ox theo phuong ngang va truc Oy theo
phuong thang dung thu duoc:

P.+P-N=0
F_—N,=0
= N=P; +P=(M+m).g=1170(N)

Xét didu kién can bang ciia hé thang va ngudi quay quanh tryc di qua O 1a tiép
diém cua thang voi mit san.

M, +M, +Mg+M, +M_ =0

ms

= P.E + PT.E —N,.h =0 vdi a la khoang cach tir chan thang dén chan tudng,
2 3

—a=+/L2-h?=7,58m
Tir d6 giai phuong trinh duogc két qua: N, =416(N)

¢) Thang bat dau truot khi luc ma sat nghi dat gia tri 16n nhat:
F.=wN=5148(N)

Stur dung diéu kién can bang luc & trén co: N, =F_ =514,8(N)

Str dung diéu kién can bang mé men: P.X + PT.E —N,.h=0

s x = 5(m). Mt khac = =~ = 7= % L =7,92(m)
a a



Vay nguoi linh leo 1én dén 7,92m trén thang tinh tir chan thang thi thang s&
bt dau truot.

Vi du 4: Mot hoa tién lac dau dung yén, sau d6 phut khi déu dan ra phia sau
v6i van toc khong d6i u = 300m/s d6i voi hoa tién. Trong mdi gidy, lwong khi phut
ra bang x =90g. Khéi lugng tong cong ban dau cua hoa tién bang Mo = 270g. Bo
qua stc can ctia khong khi va lyc hut cua trai dat.

a) Xac dinh sau bao 1au hoa tién dat toi van tbc v = 40m/s.

b) Khi khdi luong tong cong ciia hoa tién 1a 90g, thi van tdc ciia hoa tién 1a

bao nhiéu?
Huéng din gidi

Khdi luong va van tdc ctia hoa tién tai thoi diém t: m, v.

Khdi luong va van tdc ctia hoa tién tai thoi diém t + dt: m + dm; V+dv.

Dong lugng cia hé gém hoa tién va khi dugc bao toan trong khoang thoi gian
dt tir thoi diém t dén thoi diém t + dt:

m.v = (m +dm)(V + dv) + (—dm)v'’

Trong d6 v' 13 van téc cia khi c6 khdi lwong —dm phut ra trong thoi gian dt,
Vi=V+U.

Thay vao thu dugc: m.v = (m +dm)(v +dv) + (—dm)(\7 + a)

— m.dv+dm.dv —dm.u=0
B6 qua sb hang vo cing bé bac hai dm.dv thu duge: mdv =dm.u

Chiéu phuong trinh véc to trén 1én tryc Ox cung phuong cing chiéu chuyén

dong ctia hda tién thu duge: m.dv =—-dm.u

—>dv= —u.d—m
m

Lay nguyén ham hai vé thu duoc: v=—u.In(m)+C

Xéc dinh C tir diéu kién ban dau khi m =M, v =0: C=u.In(M)

M
Vay: v=u.ln—
ay m



—~>—=e" 5>m=Me

R S .M v M 2
a) Khi van toc hoa tién la 40m/s thi: In—=— — — u
m u m

_40
m =270, * =236,3g
Khéi lwong khi di phut ra khi d6 1a: Am=M-m=33,7g
Thoi gian dé héa tidn dat toe do d6 Ta: t =21 — % _0,374s
U

b) Tu v=u.|n% ; m = 90g; :>v=300.|n%=329,6m/s

Vi du 5: Mot 6 t6 khdi lwong 10 tin dang chay trén doan dudng phang nam

Hudéng din giai

ngang voi van toc khong ddi bang 36km/h. Sau khi tit may va hdm phanh, 6 to
chay cham dan va dung lai. H¢ s6 ma sat ctia mat duong 1a 0,2 va lyc ham cua
phanh bang 60.103N. Liy g =10m/s’. Xac dinh doan dudng ma 6 to di duoc tir

khi tat may cho dén khi dung lai va cong cta lyc ma sat thyc hién trén doan duong

Day Ia bai toan don gidn thay vi dung cac dinh luat Newton, ¢ day s€ ap dung

dinh ly dong nang.

Xét cac luc tac dung 1én 6 t0 gém trong luc 5, phan lyc cua mat duong N va

trong lyc va phan luc can bang nhau. Khi do:

Agy = AFmS + Aﬁ =W, - W,y
Khi dimg lai dong ning ctia 6 to bang khong, W,, =0

= A +A =-W, :—Em.v2 Vol mzlo“kg;v:36k—m:10m
ms 2 S

= A, +A, =-500000(J)

F. wmg 0210°10 1

ms ms

., F
Lai1 co: = — =
F F, F, 60.10 3

=4A, =-510°= A, =-12510°()

Pé xac dinh quiang dudng st dung:

lyc ma sat voi mat duong F—ms , luc ham phanh Eh . Vi mat duong nam ngang nén

10



A +AL =—(F,+F)s

A A 5.10°
(Fms + I:h ) 0, 2.10%10 + 60103

=S= = 6,25(m)

Vi du 6: Tir dinh ctia mot ban cau ban kinh 13 R ngudi ta budng tay cho mot
vat truot xuéng phia duéi trén bé mit ctia ban cau. Hoi ¢ d6 cao nao so voi miat dat
vat bat dau roi khoi bé mit caa ban cau?

Hudéng dan giai
Xét mot vi tri bat ky cua vat khi né con tiép xUc vGi midt ban cau nhu & hinh

bén. Khi do6 vat chiu tdc dung cua hai luc:

- Phan lyc N cua madt ban cau. 5

Luc nay hudng theo phwong ndi tam O hl

cua ban cau véi vat va c¢6 chiéu huong

. M ECose. _
tlr trong ra ngoai ban cau. H; 6" FmEsine:
- Trong luc mé cua vat huong i e
s g e
theo phwong thang dimg tur trén xudng  Hiph 1.3. Biéu dién c4c lue tic dung 1én

Luc nay c6 thé phan tich thanh hai lyc thanh phan:
+ Thanh phan phap tuyén mgcosa.
+ Thanh phan tiép tuyén mgsino 1a thanh phan luc truc tiép 1am cho vat chuyén
dong truot xudng dudi theo bé mit ban cau. Trong d6 o 1a goc luc phap tuyén 1am
v6i phuong thang ding.

Do theo phuong phap tuyén ciia quy dao hai luc mgcoso. va N ngugc chiéu
nhau nén khi tong hop lai ta ¢6 luc (mgcosa - N). Chinh Iyc ndy déng vai tro 1a

luc huéng tdm lam cho vat chuyén dong theo quy dao tron. Do vay, ta co:

v L A A s PR | ,
mgcosa—N=m R V61 v: van toc tire thoi cua vat tai thoi diém ta dang xét.

V2 Ve
Tudo: N= mgcosa —m-— = m(gcosa—E]

11



Tt phuong trinh trén c6 nhén xét sau: khi vat cang truot xudng phia dudi thi

\ Y 2
géc a cang tdng lam cho thanh phan gcosa cang gidm trong khi thanh phan VE
cang ting do v cang 16n (v cang 16n do d6 thanh phan mgsino cang ting), dén

2
T R \ \ 1 A4 A 1t AR s Tlnt X
mot lac nao do thi gcosa = Y va khi d6 N = 0. Lic nay vat bat dau roi khéi mat
cau (vi khi roi khoi ban cau vat khong con tiép xic voi mit ban cau nén né khong
con chiu tdc dung cua phan lyc N, tic 1a N = 0).
Khi vat bat dau roi khoi ban ciu, ta co:

V2 V2 V2
mgcosa =M——=(Jg.CoSa. =— = Co0Sa = —
R R Rg

Muén tinh duoc géc o khi vat bt dau roi khoi ban cau ta phai tinh dugc van
tde tirc thoi v cua vat khi d6. Mudn vay, ta co thé ap dung dinh luat bao toan co
ning vi vat chuyén dong trong truong trong luc 1a mot truong thé. Goi h 13 khoang

cach tinh theo phuong thang dtmg tir dinh cta ban cau dén vi tri ma vat bat dau roi

; 1
khoi ban cau. Theo dinh luat bao toan co nang, ta co: > mv* =mgh = v’ =2gh

e 2
Thay gia tri ndy vao phuong trinh trén tim dugc: COSol = R

Mat khac, tir hinh vé tinh dugc: COSa = T

Tt hai phuong trinh trén co: %zRT_hSthR—h:h:RIS

Vay vat bat dau roi khoi ban cdu ¢ d6 cao: H=R—h =R —R/3=2R/3

Vi du 7: Trong mét tinh hudng ctru nan do c6 ngudi mic ket trong mot
khoang ctia con tau bj chim duéi nude. Nhimg chién si can phai md mét canh ctra
thoat hiém dé dua nguoi bi nan ra ngoai. Canh cira c¢6 kich thudc 60cm x 120cm.
Biét tai vi tri canh ctra dang & do sau 10m dudi mat nudc, khoi luong riéng cua
nuéc 1a 1000kg/m? va trong khoang ap suat bang 4p suat khi quyén. Xéac dinh luc

can tac dung vao canh ctra dé mé dugc né ra. Lay g =10m/s?.

Huéng din gidi

12



Do 4p suat trong khoang bang ap suat khi quyén nén do chénh 1éch ap suat

trong khoang va ap suat bén ngoai Ap dung bang 4p suat do chiéu cao cot nudc giy
nén: Ap=p, —p, =p.g.2=1000.10.10 =10°(N/ m?).

Xét cac lyc tac dung lén canh ctra gém: E{, En 1an luot 12 hai lye do ap suét
bén trong va bén ngoai tdc dung 1én; Fla luc do doi1 ctru nan tac dung lén.

Dé thdy diéu kién dé m¢ duge cira: F+F, >F, < F>(F, -F)
= F>(p, -p,).S=10°0,6.1,2=72.10%(N)

Phan II. Nhiét hoc

Vi du 1: M6t khoi khi N2 & trang thai 1 ¢6 thé tich Vi1 =6 lit ¢ 4p sudt p1 = 3
at va nhiét do t?= 30°C bién dbi sang trang thdi 2 (p,,V,,T,) theo 3 qua trinh lién
tiép 1a qua trinh dang tich (¢ ap suét 4,5 at), nén dang ap (¢ thé tich 5 lit) va nén
dang nhiét (¢ ap suit at).

a) Tinh khdi lugng cta khéi khi.

b) Tinh cac thong s6 (p,,V.,T.) khi h¢ & trang thai 2.

Huéng din giai

a) Theo phuong trinh trang thai cua khi i tuong
pV, (3.9,81.10%).(6.10°)
RT, 8,31.(30 + 273)
m=n.28=0,70.28 =19, 6¢

p,V,=nRT,=>n= =0,70mol

b) Bién ddi tir trang thai 1 sang trang théi 2 theo 3 qu4 trinh:
(pl’VliTl)ﬂ)(pz’V2!Tz)ﬂ)(pa’\/y-rs)ﬂ)(pmvm-ro)
Trang thai 1 c6 p, =3at; T, =303K; V, =6 lit
- Qué trinh dang tich: V, =V, =6 lit va p, = 4,5at
p_T N p,.T, _ 4,5.303

=454,5K

p, T, P
- Qua trinh dang ap: p, =p, =4,5at; V, =5 lit

13



V, T, o _V.T, 54545
V3 T3 i V2

- Qué trinh dang nhiét: T, = T, = 378,75K

=378,75K

PV, 4,55

PV, =p,V, =V, = =2,5 lit

0
Vi du 2: Cho 33g khi CO, & nhiét do t?= 20°C va ap suat p1 = 2,5at. Sau khi
hon néng dang ap thi thé tich khdi khi 1a V, = 8 lit. Tinh thé tich V1, nhiét do t3C
va cho biét khdi luong riéng cua khi ting hay giam bao nhiéu?
Huéng din gii
Taco Ny, = % =0,75mol; T, =293K

_"RT, _0.75831.(273+20) _ 5 1o 104m2 7 45 11t

p.Vi=NRT, =V,

P, 2,5.9,81.10°
+ Nhiét do: p =const = M_h =>T,= TV, _ 2938 =314,63K
vV, T, V, 7,45

t;,C=T,—-273=41,63"C
+ Khéi luong riéng cua khdi khi

11
8.10° 7,45.10°7

m m _
Apzpz—pl=v—v=33.10 3(
2 1

jD —0,305 kg/m?

Khi thé tich ting thi khéi lugng riéng ciia khi giam 0,305 kg /m®
Vi du 3: Cho 10g khi O2 ¢6 ap suat 3at va nhiét d6 10°C dugc ddt nong dang
ap va cho din no dén thé tich 10 lit. Tinh thé tich ban d4u, nhiét cung cip cho khdi

khi, o bién thién ndi ndng va cong ma khoi khi sinh ra.

Huéng din gidi

+Tacod: Ny, =%=0,3125m0|; p, =3at; T, =283K;V, =107 lit
p:const:&:L:TZ:%=1132K:>AT:849K
VvV, T, 2,5

+ Tu huong trinh trang thai
14



nRT, 0,3125.8,31.283
D, 3.9,81.10°

pV,=nRT, =V, = =0,0025m° =V, = 2,51t

+ Nhiét cung cip cho khdi khi:

T
Q=[nC,dT=nC,AT= 0,3125.(%.8,31).849 =7716,61]

Tl
+ Do bién thién nodi ning: AU = n.C,.AT =0, 3125.(%.8,31).849 =5511,87]

+ Cong khoi khi nhan: A=AU-Q=-2204,74) = A'=-A=2204,74]

Vi du 4: Cho khi N2 & 4p suét p1 = 0,8 at, nhiét d6 t; = 20°C va c¢6 thé tich V1
= 3 lit dugc dan no tdi thé tich V2 = 2,5V1. Biét R= 8,31 J/mol.K. Hay tinh cong ma
khdi khi sinh ra va nhiét khdi khi nhan duge néu qué trinh la:

a) Pang 4p b) Pang nhiét ¢) Pang tich
Hudéng dan giai
Khéi khi chuyén tir trang thai (p1, V1, T1) sang trang thi (p2, V2, T2)

a) Qua trinh 1a dang 4p nén

v,
A'=-A=[pdV=p(V,-V,)=15p,V, =15.(0,8.9,81.10*)3.10"* = 353,16

Vi
b7, Va1 _05(20+273)=732,5K
V2 T2 Vl

+ Nhiét ma khdi khi nhan dugc

Q=nC,AT :(l2+1j.nR.(732,5—293) :(%].%.439,5

1

(0,8.9,81.10*).3.10°
(20 + 273)

b) Qua trinh dang nhiét

Q=3,5. .439,5011236,1J

V,
A'=[pdv = nRTl.ln% = plvl.ln% =(0,8.9,81.10*).(3.10%)In 2,5 = 215,73]

VA 1 1
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AU=0Q+A=0=0Q=-A=A"'=215,73]
i+2:Z:

¢) Qua trinh doan nhiét Q =0; y=—— c 14
|

v Y 1\
V/=p,V] =p,=p,| | =0,8|—| 10,277at
P.Vi =P,V =P, =P, [Vz) (2 5}

Y
A'=-A= jpdv = jp\ll—vyldv. Tinh toén ta duoc

V,-p,V, (0,8.3-0,277.7,5).9,81.10
y—-1 1,4-1

A= 770,09

Vi du 5: Mot may hoi nudc c6 cong suat 14,7 kW, tiéu thu 8,1 kg than trong 1
gi0. Ning suét toa nhiét cua than 7800 kcal/kg. Nhiét d6 ctia ngudn nong 1a 250°C
va nhiét do cua nguén lanh 1a 60°C.

a) Tinh hiéu suét thuc té cia may.

b) So sanh hiéu suit d6 voi hiéu suat cia may nhiét 1am viéc theo chu trinh
Carnot voi cung 2 ngudn nhiét trén.

Huéng din gidi
a) Cong suat P =14,7kW = Co6ng méy hoi nudc sinh ra trong 1 gio:
A= (14, 7kJ).3600 =52920 kJ

+ Nhiét lugng may hoi nudc nhan
Q, =mqg=38,1.(7800.4,16) = 262828,8 kJ
+ Hiéu suét ctia may hoi nudc

_ A" 52920

n=—=——"7"——=>n=20,13%
Q, 262828,8
b) Hiéu sudt cia may nhiét lam viéc theo chu trinh Carnot v&i hai ngudn nhiét
T1=250+273 =523KvaT2=60+273 =333K la

Ncamot :1_221_@:11

T 523 Camot — 36’ 32%
1

Vi du 6: Tinh d6 bién thién entropy AS khi bién ddi 10g cuc nudc da tir nhiét

d6 to = -20°C thanh hoi nudc & 100°C. Cho biét nhiét dung riéng ctia nude da 1a c1

16



= 0,5 kcal/kg.K, nhiét héa hoi ctiia nudc da ¢ 100°C la L =539%kcal / kg va nhiét
dung riéng cta nudc la c2 = 1kcal/kg.K, nhiét nong chay cua nudc da ¢ 0°C la
A =80kcal / kg .
Hudéng dan giai

- Su chuyén héa cua cuc nude da (trang thai 1 c6 nhiét do t1 = -20°C) thanh
hoi nudc ¢ 100°C (trang thai 2) xay ra theo 4 qua trinh sau:

(1) DPa cuc tur T,=253K (t,= — 20°C) chuyén thanh da ¢
T, =273K (0°C)

(2) Pa cuc & T, = 273K chuyén thanh nuéc da cling & nhigt d6 T, = 273K

(3) Nuéc d4 ¢ nhi¢t do T,=273Kchuyén thanh nuéc séi &
T, =373K (100°C)

(4) Nudc s6i & T, =373K chuyén thanh hoi nuéc & T, = 373K

- P bién thién AS, trong qua trinh (1):

TO

AS, = I&: mc:l.d—T:mc:l.InL
T T T T Tl
- D6 bién thién AS, trong qua trinh (2): AS, = Tf 0Q, _ i]g 0Q, = A
: 2 gq ) ! T T, 2 T,
- P bién thién AS, trong qua trinh (1):
T2 T2
AS, = J'% = J' mcz.d—T = mcz.lnL
T, T T, T To
ik o %50, 17 mL
- B¢ bién thién AS, trong qua trinh (2): AS, = J- =— J. 0Q,=—
S I PES T

- P9 bién thién AS trong 4 qu4 trinh trén 13

AS=m. c:l.InL+£+c2.lnL+L
T T T T

1 o] o] o]

ASle‘Z(O,S.InE+ﬂ+1 In 373 +@j kcal / K 21cal / K
253 373

273 273

17



Vi du 7: C6 10 gam khi He & ap sudt p = 108 N/m? chiém thé tich V = 100
cm?. Tim nhiét d6 cua khi trong 2 trudng hop:
a) Coi khi 1a khi i tudng
b) Coi khi 1a khi thyc biét a=0,35.107° (Pa.m°/ mol*) va b=2,38.10"
(m*/ mol).
Huéng din gidi
m 10

S6 mol khi He 13 S6 mol ctia khi n=— = " 1 2,5mol
u

a) Khi coi khi 1a khi i tuong:

pV _10°(100.10°)
nR 2,5.8,31
b) Khi coi khi 1a khi thyc:

PpV=nRT=T= 1481,35K

. (p+n2.az)(v—n.b)
£p+n2.—2j(v—n.b):n.RT:>T: VR
n

[108 + 2,52.(1‘;’05'11(()):)2}(100.106 -2,5.2,38.10°)

T= [1199,210K
2,5.8,31

So sanh két qua cau (a) va (b) cho thiy & 4p suét 16n thi nhiét d6 cua khi thuc

va khi li tudng sai nhiéu.

Phan II1. Pién tir hoc
Vi du 1: Cho vanh tron c6 béan kinh R dét trong khong khi mang dién tich Q
duoc phan bd déu. Xac dinh dién thé va cuong do dién trudong tai A trén truc cua
vanh, cach tdim mdt khoang a.
Huéng din gidi

Chia vanh tron thanh cac doan nho dx, mang dién tich dq.
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Q kdg KQdx
dq =2k =~ > B
2R \/a R 27RJ& + R T;
dE;

Khi d6 dién thé do vanh tron mang dién gy ra

tai A la:

a
27R
V= J kQdx kQ 1 Q g
= X
2mRVa2 R’ Ja’ +R? 47, Jal +R? o
Dién truong do thanh phan dq gy ra tai A 1a:

Hinh 3.1: Pién trwong do
dE L= kdg = kQdx vanh day tich dién gay ra.
a’+R* 2nR(a*+R?)

Dién truong tong hop do vong day gay ra tai A 1a:

27R 27R kQadX kQa 1 Qa
= .[ dEl.COSO(: J- 2 2\15 7.2 N5 2 24115
g - 2nR(a” +R”) (@a°+R") 4re, (@° +R7)

Vi du 2: Nguoi ta dat hiéu dién thé U giira 2 hinh tru dai dong truc bang kim
loai mong ban kinh trong r1 va ban kinh ngoai r2. Tinh:
a) Pién tich trén mot don vi dai cua tru.

b) Mat d6 dién mit trén moi hinh tru.

Huwong dan giai B //A O\\

a) Cuong do dién truong tai diém M bat ki MN_
cach O khoang r c6 biéu thirc:
21k
2mee r el
Khi d6 hiéu dién thé giira 2 diém A va B \&//
dugc x4c dinh: Hinh 3.2: Hai hinh tru dai dong truc
2k 20k T U2
AB—jEd —j U, =2 0k 2 Yo,
n € rll |n riz
rl

b) Mat do dién mat trén mdi hinh tru duoc xac dinh:

A
21tr

q=Al=8,2mrl =38, =

19



q=hl=5,2nrl =5, =~
2m.r,

Vi du 3: Cho dong dién thflng dai vo han ¢6 T = 5A dugc udn tron mot doan
c6 ban kinh 2cm dat trong khong khi nhu hinh 3.13. Xac dinh vecto cuong do tir
truong tong hop tai O.

Hudéng ding giai

Vecto cudng do tir truong do dong dién thang giy ra tai O c¢6 phuong vudng
gbc voi mat phéng hinh v&, ¢6 chiéu di ra, c6 do 1on:

"= 2qu B 2.3,120,02

=39,8(A / m)

Vécto cuong do tur truong do dong dién tron I gay ra tai O c6 phuong vudng
gbc voi mat phzfmg hinh v&, co chiéu di vao, c6 do lén:
I 5

- =— " —125(A/m
> 2R 2.0,02 ( )

Vi H,, ! U H,,, nén vecto cuong do tir truéng tong hop tai O co phuong
vudng goc v6i mit phang hinh vé&, ¢6 chiéu di vao, c6 do 16n:

H=H, -H, =852(A/m)
Vi du 4: Cau 5-14-C3: M6t thanh kim loai c6 hai dau 1a A va B quay trong tir
truong déu, ¢6 cam tng tir B = 0,005T v6i chu ky khong d6i T =1s. Truc quay di
qua diém O nam trén thanh, vudng gbc véi thanh va song song véi cac dudng stic
tir. Hay tinh d6 16n cta suat dién dong cam Gng xuét hién trén thanh. Cho biét AB
= 1m va OA = 60cm.

Huéng din gidi

- Giai st véc to cam ng tir B va chiéu quay cua thanh quanh truc di qua diém O c6 chiéu
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nhu hinh vé.
- Trong khoang thoi gian dt thanh quay dugc mot goc 1ado

- Phan dién tich ma doan OA quét duogc la: dS, = %dB.OA2

- Phan dién tich ma doan OB quét duoc 1a: ds, = %dG.OB2

- Phan tir thong giri qua dién tich dS; 1a:d¢, = BdS, = % B.OA?.dO

_ Phin tir thong giri qua dién tich dS; 1a:d, = BdS, = % B.OB2.d0
- Suat dién dong cam Gng xuét hién trén doan OA la:
g, =30 _ 109 5 o _1,B0A?
dt 2 dt 2
- Suit dién dong cam tng xuét hién trén doan OB la:
g, —-d%_ 109 g o1 BoR
dt 2 dt 2

-Vig, va g, ngugc chiéu nhau nén suat dién dong xuat hién trén thanh AB c6 d6 16n 1a:

. B.\OA2 —OR?
T

1 1

g, = |8cl - 8C2| =|-=®.B.OA* + = ».B.OB? L
2 2

:—m.B.\OAZ—OBZ\:
2

n.0,005./0,6° —0,4%|
1

Vi du 5: Mot day dan bang Bac c6 dién tré suat 1,62.10% Qm c6 tiét dién
ngang 5,00 mm2. Khi dong dién trén day dat gia tri S0A, téc d6 bién thién ctia dong
la 1000A/s.

a) Xac dinh dién truong va gia tri dong dién dich trong s¢i day khi dong di¢n
co gid tri 25A.

b) Xac dinh ti s6 cua tir trudng do dong dién dich sinh ra va tir truong do
dong dién dn sinh ra tai diém cach day mot khoang .
Huéng din gidi

[3,14.10°%V

- Thay s6 véo ta duoc: &, =

2 e —_ 1 —_
Theo dinh luat Ohm dang vi phan: j=c.E=—E
p

.= dl : x : : :
Véi |= s la mat do dong dién dan trong day. Gia st phan boé dong dién la

déu trén dién tich S. Khi d6 c¢6: E=p.j= pé
Thay s6 thu duoc: E =0,081(V / m)
dE

Dong dién dich trén day dugc xac dinh: |, = SO.S.E
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Mat khac: d—E = E.ﬂ
dt S dt
.S.E.ﬂ = 80.p.ﬂ = 1 > .p.ﬂ
S dt dt  p,c” dt
Thay sé thu dugc: 1, =1,43.107'°(A)
b) Tir trudng B do dong dién thing dai gy ra tai mot diém cach né mot

Tt do thu dugc: |, =¢,

khoang r dugc xac dinh: B = H_ol
2nr

Tur truong do dong dién dich sinh ra: B= _thold

Ttr

Tur d6 suy ra: % = ITd =1,86.107"
Vi du 6: Mach dao dong kin, li tuéng c6 L = 1 mH, C = 10 pF. Khi dao dong
cuong do dong dién hi€éu dung I = 1 mA. Chon géc thoi gian luc nang luong dién
truong bang 3 1an ning luong tir trudng va ty dién dang phong dién. Viét biéu thic
dién tich trén tu di¢én, dién &p gitta hai ban tu va cuong do dong dién trén mach dao
dong.

Huéng din giai

Xac dinh tan s6 dao dong ctia mach dién: ® = —

JLC

Thay s6 thu (cht ¥ d6i don vi) thu dwoc két qua w=10"rad /s

Do bai toan cho diéu kién ban dau to = 0 khi ma ning luong dién trudng
bang 3 1an nang luong tir trudng va tu dién dang phong dién, nén dé thuén tién ta
viét biéu thirc dién tich trén ban ty trudc, khi d6 dién tich trén tu co do 16n dang
giam.

Do bdo toan nang lugng dién tir nén tai to = 0 thi:

W, + W, =W

We+%We:W:>We:%W

;
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dg

Pé xac dinh dién tich cuc dai trén tu Qo, cht ¥ mdi lién hé: i= T q'(t) va

mbi quan hé gitra gid tri cuc dai véi gia tri hiéu dung. Khi d6 thu duoc:

Q,=-2=

0o o

Xét truong hop 1: = 7Q0 va dién tich tich sau d6 giam thi phuong trinh
c6 dang:

q= Qo.cos(oat + gj =+/2.107.cos (1041 + gj(C)

Pé xéc dinh biéu thirc dién tich trén ty chi ¥ mdi lién hé: i = 2—? =q'(t)

i=1, cos(cot + g + gj —i=4/2.10" cos(lo“.t + 2—:;IJ(A)

9

Biéu thirc dién 4p gitta hai ban tu: U = C
— u=+/2.102cos (1041 + g)(V)

3 .
Truong hop thit 2: = —7Q0 lam tuong ty nhung chu y rang trong truong

hop nay d¢ 16n dién tich dang giam thi gia tri dién tich q dang tang. T d6 thu duoc
két qua:

q=+2.10"7 cos(lo“.t —~ %nj (C)
Biéu thirc dong dién trong mach:

i =+/2.10%cos (1041 - %“ + gj =/2.10%cos (1041 - gj (A)

Biéu thtrc hiéu dién thé trén hai ban ty:
23



u=+/2.10"2cos (1041 - %nj (V)

Vi du 7: Mot électron sau khi dugc gia tbe béng mot hiéu dién thé U thi bay vao
mot tir trudng déu co cam tng tir B = 0,1 T va c6 hudng bay tao voi dudng st tir
mot goc 45°. Khi d6 qui dao ctia électron 1a mot dudng dinh ¢ va 6 bude tién sau
moi mot chu ky quay dugc 1a h = Icm. Hiy tinh hiéu dién thé U, coi nhu luc ma sat
va trong luc 1a khong dang ké.
Hudéng dan giai

- Van tdc cua electron dugc gia toc trude khi bay vao tir truong 1a:
2|e|U

m

e

W:lmev2 =lelU=v=
2

- Ta phan tich véc to van toc v thanh hai

thanh phdn 13: v, trung v6i phuong cia

cac duong suc tr va v, vudng goc voi

cac duong suc tu.

- Khi d6 electron chuyén dong trong tir truong nén sé& chui tac dung caa luc Loren:
ﬁ:eVAﬁze(Vl+72)A§=e71A§+e\72A§

- Vi VTD 1 B nén VT/CBz@, suy ra: f, =eTZA§ va ﬁij

-Viv, LB nén: f_ =|e|v,B

- Theo phuong cuia cac duong stc tu: Electron khong chiu tac dung cia ngoai luc, nén s€
chuyén dong thing déu véi véc to van téc v, co do lon 1a: v, = vcosa.

- Theo phuong vudng goc vai cac duong sac tur: Electron chui tac dung cua luc Loren ¢o
d6 16n khong d6i va ludn vudng goc véi vecto van tdc v, , nén s& lam cho electron chuyén
dong trén mot dudng tron nam trong mit phang vudng goc voi cac dudng stc tir van toe
khong dbi 1a: v, = vsina.

- Qui dao cua electron hop bai hai thanh phan néi trén tao thanh mot duong dinh bc.

- Vi lyc Loren déng vai tro la luc hudng tdm nén ban kinh cua duong tron la:

2

mev2 _ meVZ

=>R=—2=
¢[B

f =f, <lelv,B=
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- Chu ky quay cua electron trén duong tron la: T = 2R _ 2|7T|r;e
v, e

- Budc cua dudng dinh dc 1a:

2nm.v, 2mmvcosa 2mm,coso  [2|e|lU  2mcoso [2m U
h = V].T = = = . = .
e[B e[B e[B m, B le|

- Hiéu dién thé can gia tdc cho electron lic dau la:
le[h’B’ 1,6.107°0,01%0,1%

U= 2 2 812 o2 AEO

8m,n“cos’a  8.9,1.107 n° cos” 45

Phan IV. Quang hoc

[14453,7V

Vi du 1: Mot ngudi ding trén nap mot bé nudce va quan sat mot vién da nam
& dudi day bé véi huéng quan sat hop voi mit nuée mot goc 60° thi thay duong
nhu vién da ndm cach mit nude 1,2m.

a) Xac dinh do sdu ciia nudc trong bé néu chiét suat cua nudc 1a 4/3 va cia
khong khi 1a 1.

b) Néu ngudi ndy nhin vién da theo phuong thang dimg thi thay vién d4 cach
mat nudc bao nhiéu?

Huéng din giai

V& hinh x4c dinh duong di cta hai tia sang xuét phat tir vién da S di tir trong
nudc ra ngoai khong khi:

Tia thir nhat theo phuong vudng goc véi mit nudc,

Tia thtr 2 theo phuong sao cho tia 16 ra khong khi hop véi mat nudc mot goc

60° (hop véi phap tuyén mot goc 300 =r).

Tur d6 xac dinh dugc anh S° cua S.
a) Tu goc r = 30° theo dinh luat khuc xa r
xéc dinh dwge goc tii: 0 00 === = 121 R
7| 1
n,.sini=n,.sinr S’?
Suy ra goc t6i i =22,02° 14!
NPT HI
Tu hinh v€ suy ra: SH =—— S
tani
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HI Hinh 4.1: Duong di céc tia sang

Mait khac: S'H=——
tanr tao thanh anh
SH tanr . SH-S'H. tanr
S'H tanl tani

Tu két qua cua tim dugc cua i va goc r tinh duge: SH=1,71 m.
b) Néu nhin theo phuong thang dung thi hai tia xuit phat tir S t6i mit nude
rat gdn nhau va theo phuong vudng goc véi mit nude, tire 1a goc i va goc r & hinh

v& trén rat nho. Khi d6: tani ~sini; tanr ~sinr

Tuong tu v6i két qua ciu a, = SH =— tanr =SH=S'H. tanr
S'H tani tani
o sH=SHIM _sy N Z1 6(m)
sini 1

Vi du 2: X¢ét thi nghiém giao thoa anh sdng qua hai khe Young, vo1 khoang cach
hai khe hep 1a 1 mm, khoang cach tir mat phang chira hai khe dén man quan sat 1a 2
m, anh sang dung trong thi nghiém la laser c6 budc song 0,6 um. HE duoc dat
trong khong khi gia str chiét suat bang 1.

a) Xac dinh bé rong cua 1 van sang.

b) X4c dinh vi tri ciia van sang bac 4 va van tdi thir 3 trén man quan sat.

¢) Pat trudc mot trong hai khe sang mot ban mong phang trong sudt c6 hai
mat song song, chiét suét 1,7 bé day 10 um. Xac dinh d¢ dich chuyén cua hé théng
van trén man quan sat.

Huéng din gidi
a) Bé rong cia mot van sang ciing chinh 14 khoang céch giira hai van sang ké

tiép duoc xac dinh: i = rD
d

Trong d6 a l1a khoang cach hai khe sang, D 1a khoang cach tir mat phang
chia hai khe dén man quan sat. Thay so sau khi di d6i don vi thu duoc:

i=1210° m=12mm
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b) Vi tri van sang bac 4 dugc xac dinh:
Xg3 =4i=14,8mm
Vi tri cta van t6i thir 3 duge xac dinh:
X3 =12,50=23mm
c) Gia str dat trudc khe sang S1 mot ban mong cé bé day e chiét suat n, khi
d6 hiéu quang 16 tir hai ngudn sang dén mot diém M trén man quan sat:

AL=L,-L,=d,—(d,—e+ne)=d,—-d, —(n-1)e

Hinh 4.2: B4 tri thi nghiém v&i ban moéng trong sudt.

\ a.X
Mat khac theo hinh hoc ta c6 gan ding: d, —d, = o
O d6 x 1a vi tri cua diém M trén truc Ox.

Tir do suy ra: AL :%—(n ~1)e

Ap dung diéu kién tai M 1a cuc dai giao thoa (cyc dai sang).

AL =k = x =k, kéD L0 —i).e.D

So sanh véi biéu thic xac dinh cuc dai giao thoa khi khong c6 ban mong

. AD
trong suot: Xg =kK.—
a

Xac dinh duoc d6 dich chuyén hé van giao thoa:

(n—1).eD

AX = =14.10°m=14 mm
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Vi du 3: Quan sat trén mit nudc c6 vang dau, thi thay tai goc quan sat 30°
thi ¢6 cuc dai véi anh sang mau vang voi budc song 0,55 um.

a) Xéc dinh bé day 16p dau c6 thé co, gia st rang 16p dau mong du dé trong
sudt va chiét suit ctia dau 1a 1,6.

b) Néu tang goc quan sat dan 1én thi ké tiép dén goc khoang 53° lai thay cuc
dai giao thoa cia anh sang mau vang voi budc song trén. Xac dinh gan dung nhat
bé day ctia ban mong

Hudéng dan giai

Pay 14 hién tuong giao thoa giy bdi ban mong. Ap dung biéu thire di tim

duoc trong phan 1y thuyét vé hiéu quang 10:

AL=L,-L,=2d+/n*—sin’i —%

Trong bai nay, goc t6i i = 309, chiét sudt n = 1,6 va budc song A = 0.55um.

Ap dung voéi diéu kién cuc dai giao thoa: AL =K.\ suy ra:

2.dA/n? —sin |———kk:>d ( j

2\/n —sin?i
=d= 0,18.(k + %) um trong do6 k 1a s tu nhién.

b) Khi tdng dan gdc to1 va ké tiép lai quan sat dugc cuc dai giao thoa, khi do
cuc dai giao thoa quan sat duoc ¢ goc 53° twong tmg voi gié tri (k — 1). Cha ¥ rang

bé day cua 16p vang dau khong thay doi.

d=o,18.(k+1j:o,2[k_1+1j
2 2

Giai phuong trinh trén néu 1y gan ding k 13 s6 nguyén c6 thé lay k = 9 hoic
k = 10. Khi d6 bé day cta 16p vang dau twong tmg la:
d=171um;d=189 um

Vi du 4: Chum photon cuia buc xa don sic A =2720 A° dap xién vao mat
dién cuc vonfram va lam ban theo phuong vudéng géc véi chum tdi cac quang

electron Chuyén dong véi van tde béng van tdc cuc dai. Hay tinh téng dong luong
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da truyén cho dién cuc ddi véi moi photon dap vao lam bén ra mot electron. Biét
giéi han quang dién cua vonfram A, = 2750A°,
Huéng din giai
- Khi photon dap vao dién cuc lam buc ra electron thi c6 sy bdo toan dong
lugng. Gid st ban dau dién cuc va electron khong c6 dong lugng.
pp = pe + pdc
— pdc = pp - pe

- Binh phuong hai vé ta duoc: pj, =p; +pZ — 2.pp.pe.cos(p_|;, p.)

= Ph =Pp +P; =Py =Ps +P; (1)

h 6,625, 107
A 0,272.10°

2

- Xac dinh p, = =2,435.107% (2)

- Xac dinh p=m_.v=m_n. E—E =2,409.10%" (3)
mia A

0

_7( kg.m
- Thay (2), (3) vao (1) ta dugc: p,, =3,42.107 (g—)
S

Vi du 5: Chiéu mot chum tia tir ngoai don sic c6 budc séong A =0,3um vio
catdt ciia mot té bao quang di¢n, biét kim loai lam catét co gi61 han quang dién
Ao =0,5um.

a) Xac dinh van tdc ban dau cuc dai cia cac electron quang dién khi but ra
khoi catt

b) Xac dinh van toc cuc dai clia cac electron khi dén andt néu hiéu dién thé

giita hai cuc andt va catét1a U, =2V

Huéng din gidi
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. 2 Omax
Nén: omax — 2 (E_E)
Ao A
2.6,65.107*.3.10° 1 1
- VOmax = 31 ( 5 —6)
9,1.10 0,3.10 0,5.10
= Vo = 164601,5m /s
, N , 1 2 1 2
b) Ap dung bao toan nang lugng ta co: eU,, = > MV rax — > MV s
A 2eU
Nén: V,,,, = \/VS,\,IaX + — KA
-19
= Uy = (To26015)° 222102 35

Phian V. Vit Iy nguyén tir va hat nhan

Vi du 1: Xac dinh budc song De Broglie ciia electron néu:

a) n6 chuyén dong véi van tée 104 m/s.

b) n6 chuyén dong voi van tde 2.108 m/s.

¢) n6 c6 dong nang lkeV.

Huéng din gidi

a) Vi van toc ctia electron nhé so vdi van téc anh sang nén ta tinh dong

luong cia eletron theo co hoc cb dién
p=mv=9110"10*=9,1.10""(kgm/s)
Budc song De Broglie cua electron la:

-34
(DS g

b) Vi van toc cua electron gan voi van toc anh sdng nén ta tinh dong luong

cua electron theo co hoc lugng tir:
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mv  91.10°%2.10°

V2 lh_4

Budc song De Broglie cua electron la:

=2,442.10%(kgm/s)

-34
. _h_6625.10

o 2aa210% 2T

¢) Vinang luong cua electron nho nén ta tinh theo co hoc ¢6 dién:

2
W= Zp_m — p=+/2mW =/2.9,1.10%1,6.10™ =1,7.10%(kg.m /s)

Budc séng De Broglie cta electron la:

-34
M :%:%:3,88.10%

Vi du 2: Hat vi m6 trong giéng thé niang xéc dinh boi:
0=0<x<a
U:{oo<:>xso;x2a
a) Hat ¢ trang thai ing v6&i n = 2. Xac dinh nhitng vi tri tng vdi cuc dai va
cuc tiéu ctia mat do x4c suit tim hat.
b) Hat ¢ trang thai n = 2, tinh x4c suat dé tim hat trong khoang:

Aox<®

3 3
c) Tim vi tri x tai d6 xac suit tim hat & trang thai n = 1 va n =2 la nhu nhau.
d) Chting minh rang:

, 0 khi m=n
[¥, 00w, (dx =5, V6i 8 = _
1 khi m=n
¢) Chimg minh ré“mg tai trang thai n, s6 diém nat ciia mat do xac suat tim hat
(tic 1a nhitng diém tai d6 mat do xac suat bang 0) bang n + 1.
Huéng din gidi

a) Ham song img véin =2 la:
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Y (X)= \Esin(%xj

EAG :%in{ﬁxj
d a

Mat do xac suat:

Cuec dai khi: sin(ﬁxJ =tl=>X=

a
a "4

Nl

Cuec tiéu khi: sin(ﬁx) =0=>X :%
a

b) Xac suét phai tim bang:

2a/3 \/§

1
[ 1#,00f dx = 3. 0195

al2

¢) Tim x dé |‘I’1(X)|2 = |‘{’2(X)|2

sinz(ﬁxj:sinz(zxj
a a

2a

a.2a 3
33

= X=
d) Ta co:

C= j ¥ (X)V, (X)dx

C= 2jsin(mxjsin(@xjdx
a a a

va tai d6: [¥(x)[ =

a d d

Voi: jcos(ﬁxjdx =Ssin (ﬁ x)
] a a

Néum=nthiC=1, m=n thiC=0.

C:lj{cos(m —n)mx _ (m+n)mx

a

=0

0

}dx
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Va .PP ()P (x)dx =& 5 0 khi m#n
ay: = =
A ™ Om T ki mn
2 2 . ,NnX
e) |¥(x)[ ==sin*—=0
a a

N7X ka _ .. .
——=kn = Xx=— Véinnguyén, k=0,....,
a n
a 2a
=x=0, —, —, ..., &
n n

Két lun: c6 (n+ 1) vi tri.

Vi du 3: Giai thich c4u tao boi cua vach quang phé dbi vé6i kim loai kiém?

Huéng din giai

n.

Gid s khi chua dé y toi spin, ta c6 mdt vach don do6i voi tan so:

v=25-3P

3P

28

a) b)

2

3 PBIZ!
2

3 Pl.l'2

2
2 S1.l'2

a) Vach quang phé chua tinh dén spin  b) Vach quang phé kép tinh dén spin

Hinh 7.1: Vach quang ph kép

Néu ké t6i spin ta co vach kép:

v, =2°S,-3P, (Al=-1Aj=0),
v,=2°S,-3P,, (Al=-1Aj=-1),

Hay xét vach don: v=25-3D

Khi ké téi spin ta ¢6 3 vach sit nhau goi 1a vach boi 3:
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2
3 DSJ’E

3D
* 32D3:2
. 2°Py,
2P -
ZEPU:;
a) b)

a) Vach quang phé chwa tinh dén spin ~ b) Vach quang phé béi ba tinh dén spin

Hinh 7.2: Vach quang phd bdi ba

v, =2°P), =3'D,, (Al=-1Aj=-1),
v,=2°P,,—3D,, (Al=-1Aj=0),
v, =2°P,, —3°D,,, (Al=-1Aj=-1),

Vi du 4: Tim budc séng cia cic birc xa phat ra khi nguyén tir Liti chuyén
trang thai 3s sang 2s. Cho biét cac s6 bo chinh Rytbe. ddi véi nguyén tir Liti 1a: xs
=-0,41; xp = -0,04; R = 3,27.10% s1. Néu tinh ca spin thi c6 bao nhiéu btic xa phat
ra?

Hwéng din gidi
Tan sb phat ra khi chuyén mirc nang lugng cia electron hoa tri tir trang thai
R R

2vélla:v= > — >
(n,+%,)" (n,+x,)

Tan s6 phat ra khi chuyén muc nang lwong ciia electron hoa tri tir 3s (n = 3)

vé 2p (n=2) la:

v=2327.10" ! - — ! -
(2-0,04 (3-0,41)

v =3,637.10" Hz

8
Suyra: A= ¢ 3.10

3637 107 =8,248.107" (m)
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Tan s6 phét ra khi chuyén murc ning lugng cta electron héa tri tir 2p (n = 2)

vé 2s (n=2) la:

v=32710% —+ 1
(2-0,41)* (2-0,04)

v =4,4215.10"Hz

C 3.10°
Suyra: A=—=———
Y v 4,4215.10"

=6,8.107"(m)
Néu tinh ca spin thi c6 4 btrc xa phat ra nhu sau, thoa man diéu kién:
Al=41 Aj=0,%1
3Su12

2P3p2 y
2P112 y

,

Hinh 7.3: Vach bt xa khi tinh dén spin

Vi du 5: Nguyén t6 Thori 5> Th sau qua trinh phong xa bién thanh dong vi
chi Z8pb.

a) Khi d6 mdi nguyén tir Thori da phong ra bao nhiéu hat o va p.

b) Cho chu ky ban ra ctia & Th 1a 14,01.10° nam. Luc dau c6 1kg Thori, hoi
sau 4 ti nam Thori con lai bao nhiéu?

Hwéng din gidi
a) Phuong trinh phong xa:
22Th —»2° Pb+n jHe+m) B
Theo dinh luét bao toan s6 khdi va béo toan dién tich, ta co:

232=208+n.4
90=82+2.ntm
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n=06 . . )
Suy ra va hatsinhrala "3

b) Khéi lwgng Thori con lai sau 4 ti nam la:

t 4

m=m_ .2 T =1.2 %% =0,82(kg)

Vi du 6: Trong phan tng’sN(a, p) X, dong ning ctia hato, 1a 10,7 MeV
bay dén dap vao hat nhan bia 1;1 N , hat proton sinh ra bay theo phuong vuoéng goc
voi hat o . Biét khdi luong cua proton; hat nhan 1‘7‘ N ; hat nhan o va hat nhan X
lan luot co gia tri 1a: 1,00728u; 14,00307u; 4,0026u; 16,9991u va luc? =
931,5MeV.

a) Hat X sinh ra 1a hat gi?

b) Tinh dong nang hat X.

¢) Tinh gbc @ tao bai gitta van tdc cla hat proton va hat nhan X.

Huéng din gidi
a) Phuong trinh phan tng:
“N+3He > ip+5X
Ap dung dinh luat bao toan dién tich va s6 khéi, ta co:

14+4=1+A A=17
=
1+2=1+Z7 Z=8

Vay hat X sinh ra la hat O,
b) Theo dinh luat bao toan nang luong ta co:

W, + cz.(mN +m_ —-mg - mp)z We, +Woo (1)
Theo dinh luat bao toan dong lugng:
PG:PO+Pp:>P02:P§+Pp2
Lai c6 mbi lién hé gitta dong lugng va dong ning:

P?=2mW,
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Suy ra: moW,, =m W, +m W, (2)

Thay sb vao (1) va (2) ta co:

10,7 +931,5(14,00307 + 4,0026 —1,00728 —16,9991) = W, + W,
16,9991 W, = 4,0026.10,7+1,00728.W,,

Tu do tinh duge: W, =2,94 MeV; W, =7,0986 MeV

c¢) Géc tao boi huong bay cua hat nhan Oxi va hat Heli 1a:

COSOL=%= =0,9257

]

m,W,, _ [4,0026.10,7
moW,, \16,9991.2,94

Suy ra a = 22,23°. Viy goc ¢ tao bdi van tdc cta hat proton va hat nhan Oxi la

112,23°.

37



