BOQ GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2021 - 2022

PE THI CHINH THU'C Moén: VAT LY
Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngay thi: 04/3/2022
D& thi gdm 03 trang, 05 cdu

Cau I (4,0 diém)

Mot thanh cimg AB dong chét, tiét dién déu, chleu dai L va khéi luong M. Déu B cta thanh c6 thé .
trwot trén mit sin ndm ngang va dau A dugc gén v6i mot diém trén 6 truc nho, nhe sao cho thanh-
¢6 thé quay khong ma sét quanh diém d6. O truc c6 the truot khong ma sat trén mot gia do cimg cb
dinh CD dang cung tron béan kinh r=42,4 cm. Biét rang phan luc tic dung lén b truc ludn theo
phuong ban kinh ctia cung CD. Cho gia tc trong truong g = 9,8 m/s*, bd qua suc can cua khong khi.
1. Thanh c6 chiéu dai L =r, khéi lugng M = 0,5 kg va 6 truc dugc
ndi véi mot 10 xo nhe ¢6 d6 ciing k =50 N/m (Hinh 1a). B6 qua ma C fs
sat gitra diu B cia thanh va mat san. Gia thiét do cong cua 16 xo
khong anh hudng dén 4o cimg cua né va diu B luén tiép xtc véi
mit san. Khi thanh AB c4n bang: y
a) Biét géc hop boi thanh va mit san 1a 6, =49,8°. Tinh chiéu dai tw B
nhién £, cua 10 xo. 1 Hinh la
b) Téc dong nhe dé hé thanh va 16 xo dao dong. Tim chu ky dao
dong bé cua thanh.
2. Thanh c6 chidu dai L=L,=rv2cm, khéi Iluong
M=M,=2,0kgva hé s6 ma sat giita diu B cta thanh véi mit san
nim ngang 14 p=0,4. Giit thanh AB hop v6i phuong ngang mdt
goc 0 =30° (Hinh 1b). Thanh duoc tha ty do khdng vén toc dau. Tai
thoi dlem ngay sau khi tha, hay tinh:

a) Gia téc goc cia thanh.

b) Luc tic dung ctia san ngang 1é€n d4u B cia thanh. Hinh 1b
Cho: cos(x + &) = cos(x) — gsin(x) khi & nho.

Cau II (4,0 diém)

Cho n mol khi 1y tuéng don nguyén tir thuc hién chu trinh A-B-C-D-E-F-A trén glan do p-V (Hinh 2).
Trong 6 A-B, C-D va E-F la c4c qua trinh déng nhiét, B-C, D-E va F-A 1a cdc qua trinh doan nhlet
Nhiét do cia cic qua trinh ding nhiét: A-B1a T,, C-D1a T, va E-F 1a T,(T, > T, > Ty). Biét ring
trong cac qua trinh gidn nd déng nhiét A-B va C-D, thé tich khi
sau khi gidn n¢ tang m 14n so véi thé tich khi trude khi gidn nd.
Cho hing s khi 1y tuéng la R. Hay x4c dinh:

| g

A

1. Tish % giira c4c thé tich khi & trang thai F va E theo m.

E
2. Cong cua khi khi thyc hién mét chu trinh trén theo
n,m,R,T,,T,,T;. ' '
3. Nhiét luong khi nhin dugc trong mdt chu trinh theo
n,m,R,Tl,Tz. —_
4. Hiéu suét cia chu trinh theo T,T,,T. Hinh 2




Cau III (4,0 diém)

1. Cho mdt mit tron trong chan khong, ban kinh R, c6 dién tich phan bb déu véi mat d6 dién tich
mit . Xuét phat tir cong thirc dién truong hodc dién thé gay boi dién tich diém, x4c dinh cudng dd
dién trudng tai diém M nim trén tryc di qua tim va vudng goc voi mat tron, cach tim mit mét doan h.

Nhan xét gia tri cudng d6 dién truong trong truong hgp h <<R.
2. Cho hai ban kim loai tron, cung ban kinh R, dat song song va dong

truc, cach nhau mdt khoang d (d <<R) va dugc gilr ¢b dinh. Ban trén
duoc ndi véi didm c6 hidu dién thé khong ddi V(V >0) so voi dit, 4
ban duéi dugc ndi dit (Hinh 3a). Khong gian giita hai ban la chén
khong. Kim loai din dién t6t, hing sb dién 14 €.

+V

a) Tinh ning lugng dién truong trong khong gian gitta hai ban va lyc .

twong téc tinh dién giita hai ban theo R,d,e,, V. Hinh3a
b) Mot dia kim logi tron rat moéng, c6 khdi luong m, bén kinh r
(r<<d) duge dit trén mat va ddng truc di qua tim cia ban dusi |d r

(Hinh 3b). Bo qua tac dung cia trong lyuc, hi¢u ung dién lién quan dén | q.:.

cac mép clia ban kim loai va dia mong, do tu cam va hiéu umg anh dién. <L

b1) Giir dia, tim dién tich q trén dia theo r,d,g,,V Hinh 3b

b2) Tha nhe dia, thiy dia lién tuc chuyén dong len xudng giita hai ban kim loai. Cho rang dia chi
chuyén dong theo phuong thing dimg di qua tdm cta cac ban kim loai. Va cham giira dia v&i cac

K}
T

Kal

s 1 .1 ” \ As cr1a A Xs \/ p \ , s LA ,
ban kim loai 1a khéng dan hdi vé6i hé sb phuc hdi k =—=, trong d6 v, va v, tuong tng la toc do ctia
v
t
dia ngay tru6c va ngay sau mdi 1an va cham véi céc ban kim loai. Sau nhiéu lan va cham, toc do v,

s€ tién dan dén mot gid tri khong doi v, . Gia thi€t rang, khi va cham, toan b bé mit cia dia dong

~ thdi cham vao ban kim loai va sy trao doi dién tich xay ra mot cach tirc thoi & mdi 1an va cham.

Tim vén toc Vegh theo m,r,d,k,€,, V.

Cau IV (4,0 diém) G

1. Cho hé gdm bdn guwong phing G,,G,,G, va G,, dit vudng goc ,1\,/1, B II:I/ f
v&i mat phang glay va dugc ghép vudng goc véi nhau (Hinh 4a) G 1 ' ;G
M, N 14 hai diém ndm trudc cac guong va ndm trén mat phang gidy. ' L
a) Hay v& dudng truyén ciia mét tia séng xuét phat tir diém M, phan y G, A
xa lan luot qua cac guong G,,G,,G, va G,,sau d6 di dén dugc e 'Iflilnl,l ;; w7

diém N.
b) Xét tia sang tir diém M dén dugc cac guong, phan xa qua cdc guong rdi qua diém N. Biét s6 1an
phan xa trén G, 12 m (m > 0) va chi phan xa mét lan trén céc guong con lai.
bl) Tim céc gia tri co thé cia m.

b2) Khi m =2, tim s cach v& dudng truyen tia sang.

k&)&
2. O cubi thé ky XIX, nguorl ta cho ring moi loai song déu can v UM,
mdt mdi truong & truyen trong d6. Séng am can méi trudng v
khong khi, séng bién cin mdi trudng nudc,... do d6 mot cach tu L: .
nhién quan niém séng dién tir can mot modi trudng dé truyén vl —
trong d6 cling dugc thira nhin. Moi truorng nay dugc goi 1a “éte”. S ; MZE
Thi nghiém nghién ciru gia thuyét vé sy ton tai cua éte dugce thuce — —
hién bdi Michelson (Hinh 4b). Bo thi nghiém gdm hai guong M, E
phéng phan xa toan phan dit tai M1, My; guong phan xa ban phan "(' I >
dang ban mong ma tia sang co thé xuyén qua va phan xa tai bé 1M

Hinh 4b
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mit dat tai Mo; man quan sat giao thoa dat tai M. Khoang cach tir M t6i M va M déu bing L.
Mbt chim tia séng hep, song song xuét phét tir mot ngudn 4nh sang don sic S véi bude séng A di
theo hai duong: dudong 1 tr S>M;, > M, > M, > M, duong 2 tt S->M; > M, > M, > M,
rdi sau d6 giao thoa trén man M.

Gia st ring éte ton tai, khi d6 trong hé qui chiéu gin voi Trai Pit, van tdc cia song dién tir phai

bing tdng van tdc  cuia song dién tir dbi véi éte va vén tdc kéo theo ¥ cua éte so véi Trai Dét véi
phuong nhu trén Hinh 4b.

a) X4c dinh hiéu quang trinh chum séng di theo duong 1 va dudng 2 theo L,c,v.

b) Xoay ca hé thi nghiém mot géc 90° quanh truc quay di qua M, va vudng géc véi mat phing
hinh v&. Phuong chiéu V cua éte so v6i Tréi Dét 12 khong dbi khi xoay hé thi nghiém. Tinh do dich
chuyén cta h¢ van giao thoa theo A,L,c,v. Biét d6 dich chuyén cia h¢ van giao thoa la ti sb gitra

hiéu quang trinh va budc séng A.
c) Két qua quan sét cho thay khdng c6 sy dich chuyen clia h¢ vén giao thoa khi xoay h¢ thi nghiém.
So sanh két qua quan sat véi két qua tinh toan ly thuyét & trén, c6 nhan xét gi vé gia thuyét ton tai éte?

Cho: (1-x)" ~1-nx, khix <1.
Cau V (4,0 diém)

Céc tia vii tru mang dén Tréi Dét rat nhidu hat so cip véi ning luong cao, trong d6 c6 cac pion
(m"), électron (€),... Céac pidn la nhitng hat khong bén, ching phan ra thanh muy6n (pn~) va phan
notrind (v, ) & do cao khoang 10km so voi mat dét. Electron 12 hat rat bén.
1. Trong hé quy chiéu gén v6i mat dit (Oxy), mot hat n~ chuyén dong theo chiéu duong ciia truc
Ox véi tbe do v__ =0,96c¢, phén ra theo phuong trinh:

T U +V, ™
Biét tbc dd 4nh sang trong chan khong 1a ¢ =3.10°m/s, khéi luong nghi ctia n°, pu~ va v, 14n luot
lam_ =139,6 MeV/c2, m _ =105,7 MeV/c?> va m; ~0.
a) Trong hé qui chiéu gin véi khéi tam hé muybn va phan notrin, muydn bay theo phuong léch
mot goc 6'=30°so vai chiu duong truc O'%', (O'x'cing hudng Ox). Tinh tbc d6 V.- cua muyon
do phan tmg (*) tao ra trong h¢ qui chiéu khéi tam va hé qui chleu mat dét.

b) Muydn do su phén ra (*) tao ra bay thing dimg xudng duéi vé phia mit d4t. Cho biét & trang thai
nghi muydn c6 thoi gian sdng 14 2,2.10¢ s. H6i muydn sinh ra & d6 cao 10km c6 o

bay t&i mat dit khéng?
2. Trong hé quy chiéu gén véi mat dét Oxy c6 dién truong déu E du manh nguoc -
* chidu Ox. Tai thoi diém t = 0, mot électron (dién tich —e, khéi lwong nghi m_,) c6

ml“
ok ]

nang lugng cao chuyén dong véi van tbe v, theo chidu Oy va di qua O (Hinh 5).
B6 qua tac dung cua trong lyc. Tim téc dd cua électron tai thoi diém t > 0. y Hinh 5
HET
e Thi sinh KHONG duoc st dung tai liéu.
e Gidm thi KHONG gidi thich gi thém.
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BQ GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI QUOC GIA

TRUNG HQC PHO THONG
NAM HQC 2021-2022
HUONG DAN CHAM THI Mén: VAT LY
Pe thi chinh thirc Thoi gian: 180 phut (khdng ké thoi gian giao dé)

Ngdy thi: 04/3/2022
Huong dan chim thi gdm 06 trang

I. HUONG DAN CHUNG
1. Gidm khao chdm dung nhu dép 4n, biéu diém cua Bo Gido duc va Pao tao.

2. Néu thi sinh c6 cach tra 1oi khac déap 4n nhung ding thi giam khio vAn chdm didm theo bidu

diém ctia Huéng din chim thi.
3. Gidm khao khéng quy tron diém thanh phan clia timg ciu, diém coa bai thi.
II. PAP AN, BIEU PIEM

Ciu | Noi dung

A
Piem

Caul (4,0 diem)

La g ning cua co hé: U=M2g—rsin9+%k(r6-lo )

Vi tri ¢dn béng cua hé thoa min i—g=0

%coseoﬂq(reo-lo) =0 (1)

£,=0,4m

1,0

L.b. | Néng lugng ctia co hé

Magr - . 1 1. .
E=U+T=%51n(eo +§)+5k[r(60+§)—10]2 +oLE

Nang lugng dugce bdo toan nén Elf=0

%cos (8,+€) +kr |:r (8,+&)-1, ] +1,5=0

dong
2 _ .
" kr® —0,5Mgrsin®
IB
Chu ky dao d6ng bé
2n

2
T=Zoon|— T8 _g3g gaay 1=
® kr® —0,5Mgrsinf, 3

OE_,:O

St dung phuong trinh (1) va 4p dung diéu kién géc bé sinf ~ & suy ra phuong trinh chuyén

1,0

2.a. | Cac phuong trinh chuyén dong (Gia st vén téc goc cua
thanh ¢6 huéng di vao mit phing gidy va ddu B truot ra
ngoai)

F,.-N,cos45° =Ma,, (1) °

ms

Np -M;g-N,sin45° =Ma,, (2) -

N];Ll cos30° +l;hsin15o ‘%Sirﬁoo =Igy G)

Fls Mg

B L T lm,_.... P ——"
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Céu Néi dung Diém
Taco: @,=d,+ 3y, (dy,lagiatoc ciia B so voi hé quy chiéu gén véi thanh AB)
Chiéu 1én phuong thing dung
-a,8in45°+ yL,c0os30°=0 (4)
fm = = T . = (L = L. =
Tacéd: a;=4,+d,,=a,cos0i - a,sinbj - yk --2—cos91 - ?smej
. 1,5
Chicu lén hai phuong
g, =a8,c0845° — %‘—sin 30° (5)
ag, =—a,sin45° +1;—‘cos30° (6)
y= 12,2 rad/s’.
Tacb a, =a,cos45°- YL, < 0thoa mén gia thiét ddu B truot ra ngoai
2.b. | Luec tac dung ctia san lén diém B: E,=F + N,, N,=7,07N 0.5
F5=7,6 N ’
Cau ll (4,0 diém)
1. Trong céc qua trinh doan nhiét:
TV =const => T oc V!
Nhu véy trong cac qud trinh BC, DE va FA: 1,0
T (V) L (%)L (V)"
T2 VC ’ T3 VE , T] VA
Nhén vé véi vé& 3 phuong trinh trén ta c6:
1-y I~y
T AR 7 RN L /5 R A
V., V. Vi & Vi m
2. Trong céc qué trinh ding nhiét: AU=0;
Do d6: AQ=AW = nRTln%
t
Trong cac qua trinh doan nhiét: AQ =0
2,0
Do d6: —AU =AW =-nC (T, -T,) =nC, (T, - T,)
Qua trinh AQ AW
AB (Ping nhiét) nRT, In(m) nRT, In(m)
BC (Doan nhiét) 0 nC, (T, -T,)
CD (Ping nhiét) nRT, In(m) nRT, In(m)
DE (Poan nhiét) 0 nC, (T, -T,)
EF (Pang nhiét) —2nRT,In(m) | -2nRT, In(m)
FA (Poan nhiét) 0 nC, (T, -T))
Cong trong 1 chu trinh 1a: W = nR(T, + T, — 2T, ) In(m)
3. Nhiét hp thu béi khi: Q, =Q, =nR(T, +T,)In(m) 0,5
4 Hiéu sudt: = W 1- 21 0.5
Qu T +T, ’
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Ciu |

Noi dung Piém
Cau Ill (4,0 diem)
1. Xet vi phan dién tichdq = o2nrdr gy ra dién trudng tai diém M. M
1 hdq o2nh rdr
dE = 2, 2N 2, 1.2\ h
dne, (r° +h%) dne, (r*+h%) 1,0
o2nh rdr c h
E=|dE= = 1-
/ 4, I F" 26, TReant
R>>h=>E=-2
2¢,
2.a. | Dién tich Q trén ban kim loai sinh ra boi dién thé V
\Y% \Y%
=onR?’=¢ EnR?=¢ (— mR*, E=—
Q ° oy d 1,0
5 e . 1 ., lgmR*_,
Nang lugng tich trit gifta hai ban kim loai: U = ECV = ETV
Lyc téc dung 1én tAm kim loai khi dién thé V duoc gitt khong dbi
= _gg = l e ntR? Y.z_
Fooad 20 @
2.b. | bl. Dién tich q trén dia nho, st dung ti 1¢ dién tich ddi voi dia
r’ r? 0,25
= — =—g,m—V ’
d (TERZ Q " d
b2. Xét ban kim loai duéi, goi va 13 van téc cia dia nhé ngay sau va cham lan thi n, dong
nang cla dia trén tim duéi dugce cho bai: K dowm = Emvﬁ
Khi dia 1én ban kim loai trén, thé ning cua dia thay d6i: AU, = [q, v
Vi viy, d(f)hg ning cua dia ngay trudc va cham l4n thtt n véi ban trén 1a
Kn—up = Kn—down +|q]V
Theo & bai k = Yi, do d6 dong nang dia ngay sau va truéc va cham lan thir n véi ban trén
Vt
I<’n—up = k2I<n—up = 1(Z(I(n-down +|q| V)
1,75

Khi dia di xubng, thé ning cua dia thay dbi: AU g = fq| \Y%

Dong nang cua dia trudce khi va cham 14n tha n+1 v6i ban dudi

K goun =Ko #[0] V = K2 (K g +]q] V) +[q| V

Dong nang dia ngay sau va trude khi va cham lan thtr n+1 véi ban tu dudi
K(n+l)—down =k’K —down = k? [kz(Kn-down + |Q|V) + |CII V:’

1
I<(n+])-down = k“I<11--down + k2(1 + kZ)lql V = k4 Emvn + kz(l + k2)|ql V

Theo dé bai khi n — o0, = Vo =V,
Khi d6 ta c6 K —-»>K

(n+1)-down n-down

n

o k! %mvﬁ +k*(1+k%)|q|V =%mv2

2k? |q|V _\/ 2k? g, mr’ e
1-k* m

Cudi cung tim duoc: Ve = Vi =\/ - 1-k* md
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Ciu | Noi dung Piém
CaulV (4,0 diem)
lLa. | Mubn tialé tt G squa Nthi tia t¢i G, phai di qua anh N, cta N qua guong G .
Tuwong tu x4c dinh dugce cac anh N;,N,,N,cva G,,G,,G,.
Tia séng cin v& 1a tia MABCDN :
Ny f Nj
G: ® TP e ¢
i M [
A N C i
// A / !
”/Gl j ; Gs '
/ ‘ 4 |
v 77T T T T T T T = - 1,0
1 2 B !
! i
i ;
i 5
N | . N2
Lb. | bl. Tia phan xa tir gwong G, thudc nira mit phing phai, mudn quay lai G, thi phai phan xa
trén G, (nlra mat phéng trai) do d6 sé lan phan xa trén G, chi cé thé 1a nhiéu hon, béng hoac | 0,5
it hon 1 don vi. Céc gi4 tri kha di ctia m dé bai toan c6 nghiém la m=0,1,2.
b2. Trudng hop m =2,
Gid st duong di cua tia sing 1a: M - G, > G, > G, -G, - G, — Nviét tit la
G,G,G.GG..
Theo thr tw duong di cua tia sang, gwong G, luén phai ndm giita hai guong G,.
+Khi G,,G,,G, nim giita hai guong G, ¢6: 3!=6cach vé
G,G,G,G6,6;G,G,G,G,G,;G,G,G,G,G,
G,G,G6,6,6;G6,G,G,G,G,;G,G,G,G,G, 0,25
Tuong tu:
+Khi G,,G,hodc G,,G, nim gilta hai gurong G, c6: 2x 2% 2!=8cach v&
G,G,G,G,G,,...
+Khi G, nim giita hai guong G, cé: 3!=6cach v&
G,G6,G,G,G,,...
Két qua: C6 20 cach va.
2.a.
PA&
M
L: -
I: T G
S : MZE 1,75
Tia sang theo phuong vudng géc voi v —Y YRS E
0
R >
, L
_Im

Thoi gian anh sdng di tir M, — M, va nguoc lai la:
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Céu Noi dung Diém
L L _ 2Le 2L(, v*)"
tl = + == > = 1—'—2
C—V c+v ¢'-v cl ¢
Tbc 36 anh sang tr M, — M, va nguoc lai déu béng: N
1
. : : 2 RE
Thoi gian 4nh sang di tir M, — M, va nguoc lai la: t, = A L2 1-L
¢-v: ¢ ¢’
D0 1€ch thoi gian khi 4nh séng di theo dudng (2) va (1)
1
2\! 2\73
At =t -1, =L (1—%} —(l—v—,j
c c c”
s . Lv? n . Lv?
Tinh gln dung ta c6: At, ¥ ——.Suy ra hiéu quang trinh: Ad = CAt) = —-—
¢ c
2.b. | Khi xoay thi nghiém di 90°trén mat phing nim ngang, véin téc kéo theo cua gi6 éte co
phuong vudng goc voi vén toc kéo theo ban diu; khi dé hai tia sang theo hai dudng s& doi
vai trd cho nhau.
1
= -1
2L v 2 v?
Aty=—(|1-—| —-|1-—

A - \ A [N B 7 3 . ~ . 7 A \ 0525
Két qua nay cho thay hiéu quang trinh trudc va sau khi quay sé& sai khac nhau mot luong la
2Ad. Nhu véy (n€u ton tai gi6 éte) khi xoay cham hé ta s& quan sat duoc sy dich chuyén
theo cua h¢ vén giao thoa trén man M. D¢ dich chuyén cua hé van 1a:

1
AL -At,  4aL{( v VY2 4L( v v 2Ly
—c=—|ll-—| -|1-= r—| It 5 —l-— |=——
A A c c A c 2c Ac
2.c. | Két qua quan sét thuc nghiém cho thdy khéng c6 su dich chuyén cua hé van giao thoa khi
xoay hé thi nghiém nén c6 thé khang dinh:
- Hodc éte khong ton ta_}i. ) ) 0,25
- Hodc éte khong chuyén dong tuong do1 so voi Trai Dat.
(Hoc sinh tra 16i ding mét trong hai y déu cho diém)
Cau 'V (4,0 diem)
La. | Goi S la h¢ quy chiéu gan mit dat, S’ 1a hé quy chiéu gin khdi tdm muyon va notrind. Ap
dung béo toan dong luong va ning lugng cho su phan 14 caa hat pién trong hé quy chiéu S’.
' 2
m m
0=p,+p, & —=L==p\, (1)) m’=—=Lo+p,c ()
AN AR
c c
Tur (1) va (2) ta duge
2
m_ .C m v’ \'A m '
m,,C = et == 1—( “j = “O(H—J
' 1 Cc m C
- Y 1-| Y e
c c
1,75
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N¢i dung

<R
Piem

Trong hé quy chiéu S, hat ubay léch géc 6'so v6i phuong ban dau hat n. St dung cong

thirc cong vén tde, ta co:

v'p cosO'+v

V =
Hx v'u cos0'
— v +
c2 b C2

Taco: v, =,vi, +vi, =0,9755¢

12 2
VYl Ve
¢’ c

2
v' sm@’,}l—v—2
= =0,9750c; v, = =0,0309¢

]
V”cose

v

n

172

no

Hodc bién dbi ta dugc: v, = JV + Vuy =c|1- [

2
[ v'uvcose']
I+ ———
c

Thay goc 6'=30°, ta duoc v, =0,9755¢=2,92658.

10°m/s

1.b.

Do sw chdm lai ctia thoi gian, nén thoi gian séng cua hat muy6n trong hé quy chiéu S 1a

Tl

T= =7,29.10Cs

1-

|<
NE N

C

1

T'v

Quéng dudng hat muyon di dugc 1a: d =

|<x:
NS s =l S

1-
C

Két ludn hat muydn khdng thé xudng t¢i mit dit.

~2920m < 10*m

0,50

X¢ét electron ¢6 van toc v,, dién tich e chuyén dong

dp
. 3
it = (3)

meOVO

=eEt;p,,

=_eE;>pex =P =

e bhaae = o= €
Mat khéac: p, =m, v, ==V

trong dién truong déu. O thoi diém t:

_ [22 4 _
€, =4/P.C” +m,c" =

4+ (eEt)’

X . . eEc m,_,v,c’
Te(B)va@d)tacdiv, =—1t;v, = —2C __
€

) ,/()

Vian toc cua hat electron 1a:
Vo2

B+~
C

eEt
2, 2 m,

)( -(— ))
c
y =¢ eEt

I+ c) (1 — ))

2 2 4
¢’ +m,c

1,75

Téng didm toan bai

20,00
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BO GIAO DUC VADPAOTAO  KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOC 2021 - 2022

PE THI CHINH THUC Moén: VAT LY
Thoi gian: 180 phut (khéng ké thoi gian gtao az)
Ngay thi: 05/3/2022
Pé thi gdm 03 trang, 05 céu

Ciu I (4,0 diém)

Mot bng tri,x dong chét, tiét dién déu, c6 ban kinh tror'lgA R, va ban kinh ngoai
R,, khéi luong riéng p va chidu dai L (Hinh 1a). Goi O 1a khéi tim cta
bng. Ly gia tbc trong trudong 1a g =9,8 m/s?, bd qua sitc can ctia khong khi.

1. Tt dinh nghia mOmen quan tmh cta chét diém, hdy chimg minh cong
thirc tinh mémen quan tinh I, cua dng tru da cho dbi véi truc quay tring véi

 truc cila 6ng la: Hinh 1a
_mpL 4
0="5 ~=(R;3-R; ) r

2. Ong tru dugc dat trén mot mét phang nghiéng ¢ dinh hop voi mat

phing ngang mot goc a, truc ong nim ngang (Hinh 1b). Cho hé s§ ma sat

truot va hé sb ma sat nghi gitra 6ng tru va mat phing nghiéng déu bang p.

Tha cho bng tru bét diu chuyén dong. Biét éng try lan khong trugt trén 7 777
mit phéng nghiéng. Tim gia tri 16n nhit cia a. Hinh 1b

3. Nguoi ta gan chdt mdt vat nang vao thanh trong cua dng. He & ong tru va
vét nang c6 khdi luong M =12 kg va dugc xem la mot vat ran v6i khéi
tdm G bi dich chuyén so v&i O theo phuong ban kinh ciia 6ng mot doan d.
Ong lin khong trugt trén mdt mit san nam ngang. Cho d=10cm,
R, =40 cm, mémen quéan tinh cuia hé so véi truc quay song song vdi truc
cta 6ng va di qua G 1a I,=M.KkZ, véi k; =38 cm. Tai thoi diém hé bng
 tru va vat ning chuyén dong 1an véi véan tée géc o = 0,5 rad/s, khdi tim G
va O ¢ cung d§ cao so voi mat san (Hinh 1c). Hay xdc dinh gia tbc goc

ctia 6ng tru va phan lyc vudng géc do mit san tac dung 1én 6 dng tru tai thoi
diém nay.

Cau II (4,0 diém)

Bai toan ndy ban vé mét trong cic nguyén ly cua viéc sir dyng may li tim thé khi dé tach cac dong
vi nang va nhe khoéi nhau, nguyén liéu ban diu 12 hdn hop khi ma phan tir chita nguyén tb cin tach
ddng vi.

Xét%né hinh mdt méy li tim khi 14 mdt binh tru kin ban kinh trong R, chiéu cao da nho dé c6 thé
bo qua phan bd mat do k1~1i theo trong luc va c6 truc quay thing dimg trung véi truc‘déi xing cla
binh. Binh tru chita ddy hon hop gom hai khi ly tuc'mg'A va B, cg') ti phﬁn khoi luong lan lugt 1a a%
va b% (a% +b% =100%), c6 nhiét 40 T va cé ap suat riéng phéan 1an lugt 1a p,, va pg,.

Cho binh try quay véi tc do goc khong ddi o, trong mot thoi gian di dai dé 4p sudt thanh binh 6n
dinp va cac phan tir khi quay cing t‘(")c dQ ® quanh truc cta binh. Biét khdi lwrong mol cua lghi Ava
- Blanlugtla p, va pg (ug > p,), hang so khi 1y tuong 1a R. Coi nhiét d§ T cta khi khong doi.

1. Tinh &p suétriéng phén do khi A va B tc dung 1én thanh binh theo R, p,q,PgosHasHp> @R, T.

2. Tinh ti phan khdi lugng ciia hai khi trén tai sat thanh binh.

TR s

Hinh Ic
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Ap dung sc‘>:p.A =311 g/mol, p, =314 g/mol, a% =99,3%, b% =0,7%, R =8,31J/(mol.K). Tinh ti
phin khdi luong cua hai khi tai sat thanh binh khi ® = 30000 vong/phut, bén kinh Ry =30 cm,
nhiét 6 khi 1a T = 400K khéng dbi. '

3. P& 1am giau khi B dén mét ti phin cho truéc ngudi ta phai ghép ndi tiép cac binh li tm thanh
ting, trong d6 dua khi rit ra tai thanh binh li tdm trudc 1am d4u vao cho binh li tim tiép theo. Véi

cac sb litu va két qua & ¥ 2., thi bao nhiéu tAng cin dugc ghép dé 1am giau khi B 1én mirc 2%? Cho
biét c4c binh li tim 13 gidng het nhau va quay véi cling toe do.

Céu III (4,0 diém)

Mot dy kim loai dong chét, cimg, tiét dién du, khéi luong m, dwoc ubn thanh mdt khung hinh
vudng 1-2-3-4, c6 canh chleu dai L vahai ddu M, N (khoang cach MN << L). Buong kinh cia day
13 rét nho so v6i L. Khung nim trong khong khi. Cho héng s6 tir 1a po.

1. Khung dugc dit trong tu truong ddu c6 cam (mg tir B, phuong o’
vudng goc voi mét phing gidy, chiéu huéng vao trong. Khung day co6 1
thé quay khong ma sat quanh truc OO’ di qua trung dlem cua hai
doan 1-4 va 2-3. Truc OO’ vudng géc v6i truc OX va nim trong mit _
phéng gidy (Hinh 3a). B6 qua hién tuong tu cam. B
a) Tai thoi diém t =0, mat phéng ctia khung hop véi truc Ox mét goc X

—M

nho 6,. Tir thoi diém nay, giir cho trong khung day luén c6 mot dong

dién Ip khong ddi chidu tr N—»4—3—2—1—M thi khung bat ddu _2L____ ' | Box
dao dong. Xac dinh chu ky dao dong va phuong trinh mé ta su thay o' 3=
dbi goc hop boi mit phing khung véi truc Ox theo thdi gian t. Hinh 3a

b) Tai thoi diém t=t, >0, nhin tr diém O theo hudéng OO’ thiy mat phang khung day dang quay

cung chiéu kim ddng hd di qua vi tri mat phing khung chira tryc Ox, ngit bo dong dién Io. M6 ta
chuyén déng cia khung dy sau khi ngit dong dién va xé4c dinh dién 4p u,,, giita hai diém M va N

theo thoi gian t. .

2. Khung chi nim trong tir truong ciia mdt dong dién thang daivohan = le------- D_____... N
song song véi canh 1-4 cua khung va khung quay déu voi van toc goc 1 L\z

® quanh tryc trung voi canh 1-4. Trong ddy v6 han c6 dong dién Io
khong dbi Io. Khoang céch tir dong dién o dén truc quay ctia khung 13 M|

D (D > L) (Hinh 3b). | N

a) Xé4c dinh dién 4p u,,, & vi tri canh 4-3 hop v6i truc Ox mot goc ¢. 4 0 [0)

b) Tim ¢ khi u,,, dat gi4 tri 16n nhét va xéc dinh gi4 trj 16n nhit nay. (;/\X\_Q
Cau IV (4,0 diém) Hinh 3b

Cho mdt chim sang don sic song song c6 budc song A, tiét dién
ngang S, chiéu vao mét quang hé. Sau khi ra khoi quang hé,
chum sang téi guong chin M phing theo géc t6i o (Hinh 4).
Chum sang song song di ra khoi quang h¢ c6 tiét dién ngang 13 S,

va mét do hat (sb phéton trong mot don vi thé tich) 14 n.
1. Cho biét quang hé gdm mot guong phing va hai thiu kinh hoi

tu c6 tidu cy lan lugt 1a £, f, (f, >1,).
a) Hay chi ra it nhét mdt cach v€& so 6 bb tri cac dung cu quang

hoc trong quang h¢ dé tao ra chum sang song song ¢6 tiét dién ngang nho hon va cé phuong vudng
g6c voi phuong ban dau.

- Hinh 4

b) Tim mdi lién h¢ gitra :— va f, f,.
0
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2. Cho biét gwong chin M duoc gitr ¢b dinh, khong cho 4nh sang truyen qua va c6 hé sb phan xala R.
Xac dinh d§ 16n cua luc gdy bdi chum sang tac dung 1én mét don vi dién tich & bé mit guong M
theo n,a, R, A, hing sb Planck h va téc d6 4nh sang c.

Cau V (4,0 diém) Om ké

1. Xir Iy s liéu - @
Linh kién nhiét dién tr& NTC 1a dién tr c6 gia tri giam khi nhiét ~ Nhigtke

A

|

d6 cua no6 tang va duogc sir dung dé 1am cam bién nhiét 9, tré
bu nhiét trong cic mach khuéch dai... Vat liéu 1am linh kién 1a
vat liéu ban din. Ly thuyét va thuc nghiém da chi ra ring dién
trd R cia NTC phu thudc vao nhi¢t d tuyét d6i T theo cong
thie (trong hé don vi SI):

AE,

R = AT ™7
Trong d6 AE, c6 thir nguyén la néng lugng duogc goi 1a d6 rong
viing c4m ctia v4t liu ban dén ché tao NTC; ks =1,38.10% J/K
la hang s6 Boltzmann; A 1a mdt h¢ sb khong dbi. Hinh 5
Dé xac dinh d9 rong vung cAm cua ban din ché tao NTC, mot hoc sinh d3 tién hanh do dién tro clia
NTC theo nhiét d6. So d6 b tri thi nghiém nhu Hinh 5: linh kién NTC dugc nhing trong nudc (boc
cAn than dé cach dién véi nude nhung linh kién van d& trao ddi nhiét véi nuéc), nhiét d6 cua nude
do béng nhigt ké, dién tré cia NTC do bang 6m ké. Nudc ban dau 1a nuéc nong.
Céc budc tién hanh:

- Dboc gla tri nhiét d9 trén nhiét ké dé ghi lai nhiét d6 nudc.

Poc gié trj dién trd hién thi trén 6m ké dé ghi lai dién tro cia NTC.
Trong qua trinh do, nhiét d nudc giam cham tir 70 °C xuong 40 °C theo thdi gian. Hoc sinh thyuc
hién phép do nhiét d¢ nudc va dién trd cung luc, ghi lai két qua do va dugc bang sb liéu nhu sau:

_t(°0) 70 65 60 55 50 45 40
R (kQ) 1,63 1,99 2,44 3,04 3,73 4,44 5,63

Hay dung phuong phap xir 1y sb liéu thuc nghiém bang db thi dé xac dinh d6 rong ving cdm AE g cua
- vat lidu ché tao NTC. Gia tri AE, & don vi eV (1 eV = 1,6.10" J). Khong yéu cau tinh sai sb.

2. Phuong 4n thi nghiém
Xdc dinh cong sudt hiéu dung va h¢ s6 cong sudt cua quat dién dimg phuong phdp 3 vén Ké.
Khi quat dién dang ¢ ché d6 van hanh, quat s& tiéu thu mot gia tri cong suit hiéu dung voi mot hé sb
cong suét x4c dinh. Trong bai thi nghiém nay ta cin xay dung phuong 4n sir dung déng thi ca 3 von
ké dé xac dinh cong suit hiéu dung va hé s6 cong sudt ciia mot quat dién khi quat dang chay 6n dinh.
Cho cac dung cy sau:
- 03 von ké dung dé do dién 4p higu dung xoay chiéu, c6 thé coi 1a 1y tudng;
- Mot dién tré thudn c6 dién tro R d3 biét;
- Ngudn dién xoay chleu thich hop (chua biét dién 4p hiéu dung);
- Quat dién st dung nguon dién xoay chiéuy;
- Day dién, khod K, d4u ndi dién can thiét.
Yéu cau:
a) V& so db bb tri thi nghiém d& c6 thé xac dinh dwoc cong suit hiéu dung va hé sb cong suit cia
quat dién khi n6 hoat dong 6n dinh.
- b) Xéy dyng cong thirc can thiét, cac bude tién hanh va cach xir 1y sb liéu thi nghiém dé xac dinh
cdng suét hiéu dung va hé sb cong sudt ciia quat dién da cho.
HET
e Thi sinh KHONG duwoc sir dung tai liéu.
e Gidm thi KHONG gidi thich gi thém.
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BO GIAO DUC VA PAO TAO

HQC PHO THONG
NAM HQC 2021-2022
HUGNG DAN CHAM THI Mén: VAT LY
Dé thi chinh thwe Thoi gian: 180 phit (khong ké thoi gian giao de)

Ngay thi: 05/3/2022
Huéng din chim thi gdbm 06 trang

I. HUONG DAN CHUNG

1.

Giam khao cham dung nhu dap 4n, bicu di€ém cta Bo Gido duc va Pao tao.

KY THI CHON HQC SINH GIOI QUOC GIA TRUNG

2. Néu thi sinh c6 cach tra 1&i khac dap 4n nhung dung thi giam khao vin chdm diém theo bidu
diém cua Huéng dan chim thi. :

3.

Giam khao khong quy tron diém thanh phin cua ting céu, diém cua bai thi.

II. PAP AN, BIEU DIEM

Cau | Noi dung | Diém
Caul (4,0 diem)
1.
1= Irzdm J‘dr('fpfdcp[_“d D
Ri 1,0
I= ——"‘;L (Ri-R})
2.
- Lan khong trwot: )
Phuong trinh co ban cta vat ran quay:
=1p >F, R,=T7PL (R&R{)2 g, =TRL 2 (RIRH) 2
2 R, 2 R;
Dinh luat IT Newton theo phuong tiép tuyén véi qu¥ dao:
. _ . npL
Mgsina - F, = Ma, = np(Rg-Rf )Lgsma -—2—(R4 -R} ) R? =np (RZ - Rf )Lal
2R 2gsina.
al 22g 2 ( )
3R5+R,
1,0
- Lan ¢6 trugt: Fns= uMgcoso
Dinh luét II Newton theo phuong tiép tuyén véi quy dao:
Mgsina - F_ = Ma, = np(Rg -R? )Lgsina - ;.urp(Rﬁ -R? )Lgcosa = np(R§ -R} )La2
= a,=g(sina - peosa) (2)
2R} gsina :
= = e max - 0
a,=a, IRIR (sino,,, - pcosa,, )
3RI+R’?
= tana . = — 5 MU
R2 +R1
3.
Gia st I_imS huéng sang phai, cac phuong trinh chuyén dong 2,0

16



F,.=Mag (1)

ms

-Mg + N = Mag, (2)
Nd+F_R,=I;y (3)

ms

Ong tru lan khéng truot nén: a,=-yR,
Cong thirc cdng gia tde : 2, =4, +7XT, 0 — 0Ty
Suy ra {aGX =—yR, —*d(4)
ag, =vd (5)
(M, @ va3): M(ag+g)d+MagR, =I5y
Thay (4) va (5) vao : -M(yd + g)xd - M(YR,+0*d)R,=1y
d(g+032R2)
Tinh dugc N=113,8(N)

=-3,15rad/s’ (nguoc chiéu véi k) (as, >0 phu hop véi gia sir)

Cau

1 (4,0 diém)

H¢ & trang thai can bﬁng‘: Khi trong binh quay véi ciing van téc quay @ cua binh
Xét mot 16p khi mong bé day dr cach truc quay mot khoang r, mat dd khi 1a p(r)

L6p khi & trang thai can bang: dp(r) = % w’rdr v6i p 12 khéi lugng mol cia chit khi

dp® _ B o’rdr
p(r) RT

= p(r)=p(0) exp[“"’ - )

Suy ra:

2RT

2.2
LT
S r)=p(0)ex
uy ra p(r) = p(0) p(ZRT]

p(0),p(r),p(0),p(r) 1an luot 14 dp suat va mét do khoi lugng tai tdm binh va tai vi tri

ctia mat do vao khéi luong phén tir p:

2,5
cach tdm binh khoang r
Goi p, 1a mét d6 khi khi chua quay. Bao toan khéi lugng khéi khi trong toan thé tich binh:
2p 2
paRg 1
r)dV=p,V=p(0)=
ip( AV =0V = p(0) =yt s
exp| —— |-
2RT
Vi ép suét ty 1€ thudn véi mat do khi nén ta cling c6 cdng thic twong tu nhu trén vai p(0)
p(0)va p,
2p 2 ip2
o exp(l-LA(D Ro] - exp(uaw Ro)
R.)=p,, Ha@Rq 2RT b (R,) = py, 120 RS 2RT
Palts ACTART 1, 0'R? » Palit0) = Po ™5 L o'R?
exp| —4— |- exp| —— |-1
2RT 2RT
2. Trong cac may ly tdm khi c6 ® rat 16n nén c6 thé bo qua 1 & dudi mau, ta ¢ su phu thude 1,0
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52 2 2
Ho'Ry HAO RS Hp® Ry
) R,)= . R)=
PR =po == SRT Pa(Ro)=Pao ORT Ps(Ry) =Py SRT
ENLINL 7Y khong phuy thudc vao ® va R, va T.
Ps b Ky

Tuy nhién cac théng sb ndy s& anh hudng dén thoi gian ly tdm dé dat hiéu qua.
Ap dung sb :

R T 0,7.314
Pg+Pps ap, +bug 99,3311+0,7.314

—>b'=

=0,7067%

S6 tang ly tdm can thiét dé 1am giau dén mirc 2% 1a

n (299 3j
0 ) n .
2% 0,7 (314) o \980.7) 0
— 111 ting li tim

0,5

98% 99,3\ 311 WER
311
Cau II (4,0 diém)

M6 men quan tinh cua khung ddy quanh truc OO’ la
ml , ml’ ml’
J=J,+)+),+], =T;trong dolJ,=J,= T =ty = 48

Goi goc 013 goc hop bai phan mit phing chira canh 1-2 ciia khung va truc quay OO’ véi
truc Ox. Mémen ngau luc ti: M =1 BS cos(E,ﬁ) =-I,BL?sin®

Vi gée 8 nho taco sin@~0 = M=~I Bl sin0 ~~I BL’0

Phuong trinh dong luc hoc cua khung day 1a

16=-1,BL’'0 =6

61,B .
m

Khung ddy dao dong didu hoa véi tin sb

_ ’,6]'°B,T:2n m
m 6I,B

Tur diéu kién ban diu 0= 90,9 = 0 tim duoc phwong trinh chuyén dong:
61,B

0 =10, cos( t)

1,0

1.b.

61,B
m .
Sau khi ngit dong dién, khung khong chiu tac dung cia mémen luc tir. Vi bo qua moi ma
6l,B
m
Cac doan day 1-2, 3-4 chuyén dong cét cac dudng stc ti, (s6 duong sikc tir truong qua

Tai thoi diém ngét dong thi 6=0,6 =0,

max

sat, khung day tiép tuc quay déu véi van tbc gbc khong dbila 6__ =0,

max

khung giam, B o cling chiéu véi B) suit dién dong cam tng trén doan day 1-2; 3-4 c6 cuc
duong tuong ng tai didm 1 va diém 3 va c6 do 16n bing nhau:

6IOB (t - to):|
m

Trong d6 v = %coo _OL [SLB 1a téc d6 chuyén dong tron cla doan day 1-2 va 3-4.

2 m
5,

BL’, [6]B
€. =~ 5

gc =BLvsin {90

1,0
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b = =20 =500, OB 0, I

2.a. | Xét tai thoi diém nao d6 canh song song vdi truc cua khung cach day din mot khoang a,
khung quay mt géc ¢ so voi dudng ndi truc ctia khung véi day dan (Hinh v&) ta cé:
a’=D’+12-2DLcose 0 D
Ldy vi phan hai vé: 2ada = 2DLsingde (1)

.. I
Cam g tir tai vi tri d6 1a; B= Bolo
) 2ma
D4 bién thién tir thong trong thoi gian dt 13 1.0
I I ,
dp=B.dS=Eror g,
2na
Trén khung d4y xuét hién mot suét dién dong cam tng
A d® _ pl L DLsingpdp MOIOLZ?D Sino
dt 27a a dt 2na
uol,L’oD sin @
Uyy =~ 2,12
2n D*+L"-2LDcos¢

2.b. “n . z e, e, z . sin () . v o4,

Hi€u dién the umn dat gid trj 16n nhat khi f(¢) = = dat cuc dai, khi d6
D*+L"-2LDcos¢
d sin @ -0
dp\ D*+1* -2LDcos¢
(D* +L* -2LDcos¢,, )cos @, —2LDsin’ ¢, =0
2 2 2 . 2 2DL
(D" +L%)cos@,,, =2DL(cos” ¢, +sin’ @, ) =>cosq, = — 1,0
D" +L
2DL
Vay khung c6 u cuc dai khi: = arccos(———
y khung uc da Proax (D2 1
D? -1

Gid tri cuc dai cia umn: cos =——— = sin =

+ v < MN (pmax D2 + L2 (Pmax D2 + L2
I _ pl,L’oD

MNmax 275(D2 _ Lz)
CaulV (4,0 diém)
la. Goi L,,L,lacéac thau kinh héi tu c6 tiéu cu tuong ing 1a f,f,.
DPé tdng mat do6 chum sang thi thau kinh hdi tu L, phai dugc dit trude L,.
Pé dam bao chum sang ra khoi quang hé 1a song song thi tiéu diém anh cua thau kinh L,
phai tring véi tidu diém vat coa L,.
Guong dé adi phuong chum tia, tia phan xa vudng goc vdi tia t6i. Géc téi 1a 45°.Guong ¢6 |-
the dat trude hodc sau hé hai thau kinh. Vi du: |
;0

Quang hé
Ll L2
% ' - A Ar
ﬂA ______ 102 .
O F >
> B
v v
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1.b.

Goi F 1 tiéu diém anh ctia thiu kinh L, (cting 13 tiéu diém vat cta théu kinh L,)
T tinh chit dong dang ciia cac tam gide AAO,F,ABO,F c6 ti lé:

R(kkQ) 163 | 1,99 | 244 | 3,04 | 3,73 | 444 | 563
/T (KY | 292 | 296 | 3,00 | 3,05 | 3,10 | 3,14 | 3,19
In(RT2) | 16,17 | 16,34 | 16,52 | 16,69 | 16,86 | 17,06 | 17,25

2 1,0
S = f_2 <1
SO f1
2. | S6 phéton dén dén dién tich S trong thoi gian At la:
N =nSccos aAt.
N phéton c¢6 dong lugng:
hf
p, = — coso.n.Sccos oAt = hfn.Scos® oAt
c
p, = hf sina.n.Sccos aAt = % n.Ssin 2aAt
c
Sau phan xa trén guong c6 hé sb phéan xa R, ddng luong ctia N ph6ton la:
p'. =—RhfnScos’ aAt
p',=R hzf n.Ssin 20At
D bién thién dong lugng cua N hat trong thoi gian At 1a: 2,0
Ap, =p, ~p', =hnf.S(1+R)cos’ aAt
, hn .
Ap,=p,-p', = —2—f.S(1—R)sm20cAt
Luc tac dung 1én mot don vi dién tich mat guong theo cac phuong vudng goc va song song
vGi mat guong:
F =2Px _pnf (14 R)cos? o = hn <.(1+R) cos?
SAt A
A
=Py h—ng.(l—R)sin 2o
¥ OSAt 2 A
F=F+F = r;—};c\/(l —R)*sin? 20+ 4(1+R)*cos* a
Cau V (4,0 diém)
1. , o 3 AE
Logarit hai v& va bién d6i dugc In| RT? [=InA+—=
2k,T
1 3 AE .
pit X = X =?;Y =In| RT? [;a=IlnA;b= 2kg tacod Y = a+ bX dang dudng thang
B
Bang xur 1y sb lidu:
t(°C) 70 65 60 55 50 45 40
T(*) 343 338 333 328 323 318 313 Lo

5/6




V& In(RT*?) theo 1/T: L
In(RT3/2) vs. 1/T

17.40 . - -
17.20 - . y=3.9459% + 4, 6575 .
- R7=09982 o~
©17.00 + -
. .
16.80 S SRR
P 1,0
16.60 o
vn".
16.40 &
16.20 "'
16.00
2.90 3.00 3.10 3.20 3.30
T d6 suy ra AE, = 1,09x107"° J = 0,68 eV
2.a. | V& diing mach nguyén ly
R 12 dién tro, L 13 tai (quat dién), 3 von ké méc nhu hinh v&, ngudn xoay chleu nbi vao AC
0,5
L
2.b. -
Ve
VH(.‘
Vis
. V2 __V2 _VZ
Tir gidn dd vécto c6: Vi = Vig + Vi, — 2V, V,..cos(180-¢) — cosp = —4E—~28—__BC
2’XIAB\/BC
: V. Vi.-V2 -V V. -VL_-V]
Cong suat P, =V, I cosp=V, —2B—AC___AB_BC - __AC AR RC
R 2V, Vi 2R
Bang s6 liéu do:
Léll’l do R VAC VAB VBC
1
2
3 1,5
4
5 r
Pé tang d6 chinh xac nén lay tir 3 dén 5 gié tri cua céc gia tri do von ke.
Tinh c4c gié tri ctia cosg va Py, rdi tinh trung binh coso, ITL .
20,0

Tong diem toan bai
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