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Cau /diém

Noi dung dap an

Thang
diem

Cau 91
(3,0 dieém)

1. Xét truong hop wo = 0.

a. Tim vén toc nho nhat vo = v; dé ong s€ bay qua lo.

Luc ma sat tic dung 1én tru khi dng qua 15 13 Fins = - F(x)

Van tdc nho nhit can tim Gng vé6i trudng hop khi éng ra khoi 16 co

2
A A N A Mv Fy21
van toc bang 0 nén -~ L= —02

2.F,l
m

Kétqua: v, =

b. Sau bao lau ké tir thoi diém di vao 16 véi van toc ban dau
Vo = v, thi Ong tru s€ ndm hoan toan bén trong tam thép ?

Khi 6ng di chuyén vao bén trong 16 cho dén khi xuyén qua hoan toan
vao trong tam thi lyc F ting tuyén tinh. Gia toc cua ong

batn = \/% suyrax = Acos( 2t + @)

Dua vao diéu kién ban dau thu dugc Q= —% A= rin V2

n [ml

TL'
Thoi gian can tim t = — = = [
40 4 F,

2. Xét truong hop mo # 0.
a. Tim goc giita lwc ma sat tic dung 1én cac phan tir bé mat caa
ong voi phuong chuyén dong tinh tién.

Van toc cia mot phan tir trén mat ong gom hai phan vuéng géc nhau

la vx va vi = Ro nén gbéc gilta van toc va truc Ox la a thoa man

wWR
tana = —

Ux

Luc ma sat tac dung 1én phan tir bé mit ctua 6ng hudng nguoc lai voi
van toc va do do khong lam thay ddi goc gilta vecto van toc cua céc
phan tir bé mit dng, luc nay chi lam thay d6i d6 16n van toc. Vi vay,
trong qua trinh ham cua Ong try, ti s6 gitra toc do chuyen dong tinh

tién va van tc dai cua chuyén dong quay cia cac diém trén bé mit
R R
khong thay dbi =~ = 22~
VUx Vo
(1)0R

Két qua: tana = =>=
Vo
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b. Tim van toc nho nhat vy = v> d€ ong s& bay qua 9.

Xét theo vé dd 1om, luc ma sat doc theo Ox :

Vo

V (WoR)? + Vg

F(msx) = F(ms) cosa = F(ms)

Van toc ban dau nho nhat ung véi truong hop tru vira ra khoi 16 véi
van toc bang 0 nén
mvs Fylv,

2 J(woR)? + v?

(ol (Bt Lol

V2 = 4 m 2

c. Ung vGi vp = v2, van toc goc @1 cua Ong tai thoi di€ém ong
nam hoan toan bén trong tam la bao nhiéu?

+ V61 x =/, cong cua lyc ma sat gidm 72 nén

mv?  mv; Fylv, mv2
2 2 24/ (woR)? + v 4
p=22
Suyra:v = 75
N wWR ~ Ao A V1 Wy
+ = — = —= = =
Vi tana o khong doi nén w, o 00 =75
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Cau /diém

Noi dung dap an

Thang
diém

Cau 2
(3,0 diem)

1. Gid st h¢ sO ma sat thoa man dé qua cau nhd lan khong trugt trén
qua cau 16n cho dén khi né roi qua cau lon. Tinh goc 1éch 6 khi qua
cau nho bat dau roi qua cau lon.

2
Béo toan conang mg (R +r)(1 — cos 6) = m% + I%

. 2mr? N A A , . X ,
Trong d6 : I = — @ la van toc goc quay cua qua cau nhdé quanh

tam cua no.

Khi lan khong truot: v = ar

7 v?
mg(R+71)(1—cosb) = cm5

Phuong trinh dong luc hoc chuyén dong tinh tién theo phuong hudéng
2

A v
tam mgcos @— N =m—
R+r

17 10
Suyra N = —mg (cos 0— E)

Khi qua cau nho ro1 qué cau 16n N =0

cos =2 9~ 54°
17

2. Ban dau qua cau lin khong truot, sau do vira trugt vira lan. Tinh
gbc lech 6 khi qua cau nho bt dau trugt véi hé sd ma sat pn=0,5.

Tai thoi diém bat dau truot F,,,, = uN . Phuong trinh chuyén dong
tinh tién cta qua cau mgsina — Fg = ma,

& mgsina — uN = ma, = m(R +1)60

Phuong trinh chuyén dong quay cho qua cau khi lin khong truot

Lo = Fpgr

Do lan khéng khéng trugt nénv = 0r + R) = ar

2 R+r. . 5
:>§mr2 " 0= uNr :>(R+r)m9=§,uN

5 7
mgsingd — uN = E/JN =mgsinf = E/JN

,9_7 ><17 ( g 10)
mgsin —Zy 7mg cos 17

2sin@= 17 pcos 0— 10u

Vé&i 4 = 0,5 giai phuong trinh trén ta dugc 6 = 42°
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Cau /diém

Noi dung dap an

Thang
diém

3.1. Trong h¢ tryc toa 46 pOV, xét mot mol khi 1y tuong thay doi
trang thai tur (1) sang (2) thoa mén p(V) la ham tuyén tinh,
a. Viét biéu thic nhiét dung C cua qua trinh bién ddi tir (1)
sang (2) nhu 1a ham cua thé tich V.

Cau 3
(4,0 diem)

Nhiét dung C cua mot mol khi

6Q dUu pdV pdV

“ar-ar T ar &t g @

Qua trinh bién doi ctia p theo V 14 tuyén tinhnén p = p, + aV.

Phuong trinh C-M: (p, + aV)V = RT

dT po+2aV
- — =
av R

pot2aV

Thay biéu thirc % = vao cong thirc tinh nhiét dung (1) ta dugc

p0+aV>

C=<C R
v Do + 2aV

b. Puong kéo dai ciia doan thang (1) — (2) phai nhu thé nao dé C
1a hing s6 (khong phu thudc vao V)? Xac dinh hang s6 C tuwong
ung.

C = (CV + R Pot ) khong phu thudc vao V khi po=0hodca = 0
buong kéo da1 phal doan thang qua O hoic vudng goc vai Op

Gia trj cén tim: € = (C, +3)  hoge € = (Cy + R)aco
Po=0

3.2.Trong kho luu trit ciia Lord Kelvin, .......

a. Khoi phuc vi tri cua hé truc toa d pOV va néu céch vé.

Do cac qué trinh dd cho ¢ nhiét dung khong doi nén dd thi p(V) phai
qua goc toa dd (po =0 ) hodc vudng goc véi OP (a = 0)

+ Kéo dai ab,dc cat nhau tai O

+ Qua O, vé dudng vudng goc vaoi be va ad cho ta truc Op

+ Dung OV vuong gboc vai Op
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b. Xac dinh nhiét dd Ta, Tb, Te, Tq 1an luot tai cac diém a, b, ¢, d.

Va Vg Vp

v X . .. _ _ ﬁ:
Tu do thi ta co: p, = pg, P = pp sSuyra =1, AT T,

r by \ r A . A A A Vb V,
+ Do qua trinh ab va cd c6 d6 thi qua goc toa do nén V= V—a
c d

Suyra 2 =2 hay T, T, = T,T,
T Ta

c

Dé th'ély Ty, = Tqa = 200K nén nhiét do cao nhat T, = 400K, nhiét do
thap nhat Tc = 100K,

Hiéu suit ciia chu trinh:
Khi nhén nhiét lugng Q-+ & qua trinh cd, da, téa nhiét lugng Q. & qua
trinh ab, be
Qy = Caq(Ty — T3) + Coa(T, — T3)
Q- = Cpe(T, = T3) + Cop(Ty — T2)
Trong dé

7R . R
Coc = Caa = (Cy + R) =2va Cop = Coq = (G, +3) =3R

Hiéu suat

=% % (o5

Q+ Q+
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Cau /diém

Noi dung dap an

Thang
diém

Cau 4
(4,0 diem)

1) Xac dinh van toc cua hat tai thoi diém n6 chuyén dong doc theo
truc Xx.

Cong cua lyc Lorentz ludn bang khong nén dong ning cua hat c6
dugc chi do cong cua luc dién truong
2
™= qEy > v = 2a%y

2 - m

Doc theo truc x chi ¢6 luc Lorentz. Theo dinh luat II Newton
ma, = quB )

quyBy)At _agqyfydy _ 2aqA(y*?)
m m 3m

Avx(y) =

2aqy3/?

v, (y) = “3m

Tai thoi diém van toc cua hat hudng doc theo truc x, ta tim dugc toa
do cua hat tai thoi diém nay

29Ey, _ 2aqy;"”
m 3m

_ 3m |2qE
Y1 = 2aq | m
Khi do
3E |2qE
V= |— |[—
a | m

2) Xac dinh ban kinh cong ctia quy dao hat tai di€ém co6 toa dQ y

Bay gi¢ hay tim ban kinh cong ctia quay dao tai diém c6 toa dd y.
Viét dinh luat I Newton chiéu 1én tryuc vuong géc v6i phuong van tde
cua hat

mv?

= quB + qE,

Trong d6 E, 13 thanh phan cua dién trudng vudng goc véi phuong cua
van toc

Thay vao biéu thic dinh luat IT Newton ta duoc:
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3 /mE
R =— |— = const
a ’Zq

3) V& quy dao cua hat trong thoi gian T

A

=y

~ 7 - R A , ‘A .. T
4) Hat s€ cach diém xuat phat bao nhiéu sau thoi gian t = 37 ?

Diéu nay co6 nghia 1a hat chuyén dong theo hinh ban nguyét roi dimg
lai, sau d6 lai chuyén dong theo quy dao gidng hét nhung bat dau tir
toa do x = 2R. Sau thoi gian T hat chuyén dong duogc nira dudng tron
ban kinh R vé&1 thoi gian 3T/2 hat s€ ¢ vi tri x = 3R, y =R.

Do d6 khoang cach tir diém xuat phat dén vi tri tai thoi diém t = 3T/2

la
3 |5mE
s=mR=-/—
a q

YA

b

a
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Cau /diém

Noi dung dap an

Thang
diem

Cau 5
(4,0 diem)

1. Mot chum t&i qua Li c6 dudng kéo dai cit nhau tai O thi
chum sang 16 ra khéi L3 c6 dudong kéo dai cling cat nhau tai 0. Xac
dinh ti€u cu f> ctia thau kinh Lo theo a.

So d6 tao anh

0 L 0 L 0" Ls 0,

St dung cong thire thau kinh véi chiéu dwong 1a chiéu truyén sang
(Cong thirc Descartes)

1 1 1 007 fi 3a
—_ = —= = —_—= —
0,0, 0,0, fi ‘% 2 2
1 1 1 1 1 2
= — = —= - — = —
0,0, 0,0, fo 0,0, f» 3a
1 1 1 0.0" a
0;0, 0,0, f3 % 2
~ 3
Vay f; =34

2. Goi A'B’ 1a anh ctia AB qua quang hé.

. A'B A
a.Tim k = T cho nhan xét.

N N N
B
x’ 0, 0O; A X
A 0, N2
B’
WV WV WV

A'B" 0,0, 1

AB 0,0, 3

k =

Két qua nay khong phu thudc vao vi tri cia AB
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b. Xét tia t6i bat ky qua quang hé tao véi truc chinh goc o
cho tia 16 twong ung hgp véi truc chinh goc . Chirng minh rang:
A'B'.a' = AB. .

Xét tia toi bat ky qua Fi hop véi truc chinh goc a, diéu nay khong
anh huong t61 két qua cua bai toan do a 1a tuy y.

x’ 0, 02/4{2 3

F/\\k Fy= F3=0y [F,
/
/

/
/

a2=aﬁ=8a

f2

a2F2,03 + a,03Fé = h == a203Fé

, a, <a - (a +3@a)> 3a,

a = =
a 8

a = 3a:>% = g — A'B".a' = AB. a. (dpcm)

\ , 4 AO
c. Tim ti s6 —= .
A'0,
B 1 A N y 2
2

Theo két qua cdu 2 : tia 1 qua B (hinh 3) song song véi truc chinh 16
ra khoi quang hé theo phuong song song véi truc chinh va cach truc

, . AB
chinh 5

Theo két qua cau 1 va cdu 2 : Tia tht hai qua B va huéng vao O 16 ra
khoi quang hé theo phuong cit qua Oz va 1am vdéi tryc chinh goc a’ =
3a.

AB . AB _aAB
= — = = -
“=0,4 % o4 7 2 Tup Ty 2
Vay 0,4" =
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Cau /diém

Noi dung dap an

Thang
diém

Cau 76
(2,0 diem)

Muc dich thwe hanh: Xdc dinh do tir tham p cia chat sat tir

Dung cu thuc hanh :
- 01 151 st tir hinh xuyén tiét dién tron
- Cubn day ddng (co dién trd suit p) co thé st dung dé quén tao
ong day
- 01 dién ké xung kich dung dé do dién tich chay qua nd
- 01 ngudn dién mot chiéu
- 01 ampe ké mot chiéu
- 01 bién tré
- Thuéce do chiéu dai, panme, thudc kep
- Ngét dién, day ndi can thiét.

Co s6 Iy thuyét:

Xét mot 161 sat tir hinh xuyén trén d6 c6 cudn hai cudn diy cé sd
vong 1a N va Ny. Khi cho dong dién chay qua cudn thir nhat (N)
trong 10ng 15 sat s& xuat hién tir trudng va tir truong nay s& di qua ca
cudn day thtr hai (Ny).

Goi d 1a duong kinh trung binh 15i hinh xuyén. Chu vi hinh xuyén nd
1a chiéu dai mach tir.
Khi dong dién chay qua cudn thir nhit 13 I; thi cam tng tir chay trong

N NI - ]
mach tirla B= uouﬁ vOi 1, =4.107 (H/m)
TC

A . R C s N,N,I o g LA
Tu thong gtri qua cudn thir hai [a ¢ =N,BS=p,u— d2 LS véi S a tiet
T

dién mach tu

Khi vira ngat khoa K, dong dién chay qua cudn thtr nhat I, s& giam
vé 0 va gy ra sy bién thién tir thong chay qua cudn thir hai (giam tir
¢ — 0) va tong dién tich chay qua dién thé xung kich 13 q

Xét khoang thoi gian At nhd, tir thong qua cudn thr hai giam di
Ad trong Gmg véi dién luong di qua 1a Ag. O cudn tht hai sinh ra suat
dién dong cam Umg &, va dong dién 1.
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Trong thoi gian At trén dong dién tich qua dién ké 1a:

Aq=i,At=¢, % _ %‘1’% _ ﬁ—d’ (R: 12 dién tr cuon day No)
2 2 2

Toan bd dién tich qua cudn 2 la:

1 1 N,N
Q=289 =2 [AQ]= o= (0-0) = — oS
dR
N,N,u, LS

Cac buoc thi nghiém:

* Chuan bi:
- Do duong kinh trong va ngoai cua 151 sét tir hinh xuyén d; va d, —
_d, +d,

2

d

- Bo duodng kinh e cta soi day dong bang panme
- Cuon hai cudn day vai so vong la N1 va N> 1én 101 sat tir.

- Tinh dién tré cudn day No:

R, —plz o pNam(:=d) _, Ny(d,=d)

S (ejz ez
n J—
2

* Thao tac:

- Chinh bién tré dé thay doi dong I;, méd khoa K, doc gia tri q trén
dién ké xung kich, ghi gia tri vao bang

Lan do I dién luong q

- Tinh d6 tir thAm p Gng v&i mdi lan do

d,+d, , N,(d,—-d))
4o 2% TG
po_andRy T e o amp(d +dy)
2 2
N N,po LS NN I 7 (dz ;dl) Ny, I e (dz _dl)
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