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HUONG DAN CHAM DE THI CHINH THUC
Moén: VAT LI
Ngay thi thir nhét: 05/01/2024
(Hudng ddn cham thi ¢6 05 trang)

I. HUONG DAN CHUNG

1. Giam khao chidm dung nhu Pap an - Thang diém ctia Bo Giao duc va Pao tao.

2. Néu thi sinh ¢6 cch tra 101 khac dap 4n nhung dung thi giém khao van chim diém theo biéu diém
cua Hudéng dan cham thi.

3. Giam khao khong quy tron diém thanh phén ctia ting cau, diém cta bai thi.
II. PAP AN - THANG PIEM

Cau | N§i dung | Piém
Cau l (4,0 diem)
1. Dé vat khong bi truot trén van: P, <(F, ), <> mgsino <pumgcoso 0.50
)
Suy ra: (tana),, =p=a,  =arctanp
2.a. | pg vat trugt xuéng $O vOi van: ma, + mgsino >pmgcosa => a, > g(Lcoso —sina,) -
véeto gia tée d, cia mang huéng theo chidu 4m ’
2.b. | pé vat truot 1én so voi van: ma, > mgsino +pmgcoso = a, > g(pLcosa +sina), 550
o 5 b
vécto gia toc a,ciia mang hudng theo chiéu duong
3. Dé vat truot trén van ngay sau thoi diém van bét dau dao dong: Ao’ > g(ucosa +sina) 0,50
4' . A 0 . . . . A 74 A . A .
Gia tdc clia van tai vi tri bién 1a gia toc 16n nhat nén ta chi can xét diéu kign:
V6i quang: Ao’ > g(p, coso —sina)
e 5 , 0,75
V6i da: Ao’ <g(p, coso —sina)
Suy ra: g(p, cosa —sina) < Aw® < g(i, coso —sin o)
Sa.
Aw
Aw wt
Voo i 2
1,00
- Aw
Do vét chuyén dong on dinh nén: P_ + P,=0 — P =-mgv,sina
Ap dung dinh luat bao toan nang lugng:
F v, dt | Fvedt+|E v,dt
- I I ' I s ([BalnottBaln Byt —t) .
Py =F Ny = T = T = T Yy = T WV, =—Mgv, sina
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Noi dung

t T
Thay IFmS':pmgcosazg: L I; tdz(1+ anaj_ dot =T-t,
My )2 M, )2

Bo qua thiang giang cua van toc troi: v, = Amcos(w; J = cho{(p tananJ = Amsin[n;ana}
K, K,

Thay A=1mm,w0=500rad/s,a =10°,u,=0,4 vao:v, = 0,32 m/s’
Cong suét trung binh ctia lyc ma sat (can) thuc hién trén lkg quang:
P, =—mgv,sina=-1x9,8x0,319xsin10° = —0,54 (W)

5.b.

Fms ISII + Fms SZ‘

Trén thanh ta sé thdy quéng di tién, lui véi quéng duong Sy va Sy P, = T
T
4 2 0.0049

S| = | (Aosinwt-v,)dt="| (0,5sin500t-0,319).dt =4,19.10" (m)

T t, 0.00139

2 2 0.01395
[S:l= [ (-Awsinot+v,)di= | (<0,55in500t+0,319).dt = 44,3.10 (m)
T

T .t 0.0049
42

Fuu(18i]+18. )

Suyra: P = =1,49(W)

0,25

Cau Il (4,0 diem)

1.a.

Thay tinh dinh u6t hoan toan déi véi nude, nuée dang 1én dd cao ho.

Dgh,r N

Cén bang thiy tinh: Ap = Dgh, = 28 —> o= =0,073—
r m

Cong cua luc cing mat ngoai: A, = 2nrh,c = 6,84.10°)
2 2
Thé nang c6t chat long ting mét luong: AE, = m%h" =%

Do A.>AE, nén nudc toa nhiét lugng Q= A, - AE, =3,42.10)

=3,42.10"°)

2,00

1.b.

Néu diu ho duoc nhing tiép xlc v6i mét nude, do hién tugng mao din nén nuée dang 1én
trong 6ng mot dd cao h so véi muc nude trong chdu. Khi trong 6ng dugc nén ding nhiét dén
i £ L.
apsuat p: p(L-h)=p, L >p=——p,

L-h
Diéu kién can bing thuy tinh: Po=p —2—0+ Dgh = L—tho . +Dgh
r r

Do ho:—zi Suy ra: h2—[p—°+L+hth+h0L=0—)h=6,6mm
Dgr Dg

1,00

2.a.

At TAnh & or e oo 1A 5 7k i ’ 2
Chénh I¢ch ap suat gitra bén trong va bén ngoai glot nudc: Ap = 2y Ap=48,7Pa
r

0,50

2.b.

Nang luong mat ngoai cta hai giot nuéc ban ddu: E, =E, + E, =4nc(a’® +b%)
Khi hai giot gop thanh mét giot 16n hon ¢6 ban kinh R: R, = (a’ + b*)"?

Nang lugng mét ngoai cua giot I6n: E = 4noR?

Nang luong mit ngoai giam di va chuyén thanh nhiét luong lam nhiét do giot nudce ting 1én

0,50
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Cau Ngi dung Diém
2/3
ap En=E 471($(a2 + bz)—4ncR§ 30[(32 + bz)‘(a3 + bl) }
t = = =
3 3
m.c ﬂn(a} +b3).D.c D.c.(a +b )
3
Cau III (4,0 diem)
1 Xét diém dac biét tai O c6 z=0:
V=== 2. G 0.9 pogsvn-—L 1,00
4nea  4ne 07 +a> 07 +a 4re, 4ng,NzZ* +a’
2. | Do tinh chit doi xtmg ctia vong day tron tich dién tich duong Q, do do vécto cuong do dién
truong gay ra tai diém N cung phuong truc Oz va hudng theo chiéu duong Oz.
dV(z) d Q Q z Lu0
E(z) ¢6 do I6n: E(z)=- =—— = —
dz dz 471:80\/22 +a?  dme, (z°+a’)
3.a. | Do vong mang dién tich duong nén qué cau kim loai bj phan cuc, phan phia xa vong ddy mang
dién duong, phan phia gan mang dién am.
Do d6 momen ludng cuc pnim trén truc vong ddy va hudng ra xa vong day. 0,50
p hudng cung huéng E(z), tic 1a huéng theo chiéu duong truc Oz: p=q.0_0, véiqladod
I6n dién tich khdi cdu.
3b. | Xét khoi cau tim O-, dién tich khdi cau q.
bién truong tai diém cach tdm O. mdt khoang r1a E = %F VOl k = 7
TE,
i X o A " \ o oge R LA 14 . kq d kq
Khoi cau tdim O+ gay dién truong tai diém N c¢6 do 16n 1a Ey, 137
bién truong gay boi dién tich ctia ludng cuc: E,o (2) =%d ; chiéu 4m truc oz
“ 0,50
Bién truomg tai N gdy boi vong day: Ey (2) = —<%_; chidu duong t
1en truong tai N gay bo1 vong day: E(z) _m, chieu duong truc oz
" , S . kQz kq b’Qz
bién truong tai N bang 0 nén m = b_3d —->p=qd= Fra)"
Theo déu bél p :m —) C2 = b3Q,C3 = a2
3.c. | Qua cau phan cuc dat trong dién truong E(z) ¢6 do 16n phu thudc vao z, nén thé ndng cla
ludng cuc trong dién trudng phy thude vao z E(z)
= 1, — kQ?z’b’ dW(z)
Do p=p(E(2)) > W(2)=—=pE@)=——22> _ S F(z)=-
p=P(E@) > W(@)=-25E@ TErradRdic)
o r A 1Y ; C A3 ; 5 A 3 - 0,50
Vitri can bang khi F(z)=0 — vj tri can bing ctia qua cau kim loai la: z,=0,z,=%a/\2
Xac dinh céc vi tri can bing bén va khéng bén, ta co:
2 2 .
2 WZ(Z) <0 va d WZ(Z) >0 — z,=0 (khong bén); z, =+a/+/2 (can bing bén)
dz” |z,=0 A
3.d. . y X o o A A a
Xét qua cau tai vi trf 1an can z, = E’Z =27, +§,£<<2, 0,50
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dw 'Q’ 8b'Q’
F(z)=- (Z)=ms" nén s"+—8b Q -£=0 - Q= 2L =
dz 8lneg,ma 81ne,ma

Cau 1V (4,0 diém)

l.a.

2 _
Theo dé bai: n(r).rsini = Rsini, > 2—(Lj L= 51‘nl‘0 (D
R R sini

_sin” i,

sin? i

—r*=R?*-R* [l

(2) va rmin khi i=90° — 1,

min

= R\/Esin%o

1,25

1.b.

i g : fe X , tani
Xét duong di ctia 1 tia sang trong khoi cau, ta ¢ d6 = ——dr(3)
r

, d i
Ti¥ (2) vi phéin hai v& va thay véo (3) c6 d0= i{ (cosi)

—_——di|(4)
2| Jcos’i, —cos?i
Xét tia tGi ¢ goc t6i i (ng voi vi tri O rmin, 1€ [i,,7/2]) cho tia 16 v&i goc 16 0 (0 €[, 0.]).

Tich phan 2 vé cua (4) dugc:

6 A -
Jdezlf _d(_%_di
" 25 | Jcos?i, —cos?i

cos ~
T o T+1
——|===+2=0.= 8

cosi, | 2 2 2 2

)

Il n . :
— 0, —m=—| ——+i, +arcsin
2| 2

Tia sang 16 ra tai vi tri ng voi goc 6 =26, = +1, nén tia 16 ra khoi qua cau song song véi

truc A hay song song v6i duong thing di qua tdm O va diém toi.

1,00

Moi tia sang tir S 16 ra s& song song v&i dudng thing di qua SO hay chum 16 1a chim song
song. Anh ctia S ¢ v cuc.

0,50

2.b.

Goc iy =0°=6,=0°=SOP =n
Quang trinh clia tia sing (duong thing SOP) truyén trong khéi cu: Leor =2Lgo =2L,

Chia doan OP doc truc Ox (0 < x <R ) thanh v6 sb doan nho c6 quing dudng dx, quang trinh
tuong Ung la n(x).dx. Quang trinh cua tia sang di tr O dén P:

R R 2 R
LOP:IHC‘X: 2—(%) dxz%.f\/az—xzdx:%
0 0

0
Véi: a=+2R
R 2
va l:l x+/a? —x? +a2.arctan| ———— . R2+7rR
2 x|, 2 2
Suy ra:

1 nR nR (247
LOP :-Z-[R-FT): LSOP :2LOP :R+7=( > jR

Thoi gian tia sang truyén trong khéi clu tur S qua O dén P: toop = Lsor = ( 2 er ﬂj&
e C

0,75
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Cau Ngi dung Piém
2.c. | Quang trinh cla tia sing (duong cong SQ) truyén trong khdi cau: LS»Q =Lgop — Lk
. ; R . R
Quang trinh cta doan tia 16 QK // SO (QK = R/2) di ngoai khong khi: Lok = 1.—2—
R R (l+7 0,50
Suy ra: LsT) =Lgop Lk =R +T—?:(—2—)R
e : o 5 Lo _(1+n)R
Thoi gian tia sang truyén trong khoi cau: t =—=| — |—
L - 2 j¢
Cau 'V (4,0 diem)
1. | Phuong trinh dién t& qud trinh phan ra a: U — o + 2Th
& R 1,00
Phuong trinh dién ta qua trinh phan rd B~:*Th — *Pa+ je+V
2. | Cac dong vi thude ho Urani: : 22 Rn; 2Ra; **Po thoa man A =4n+2 véi neN |50
Céc dong vi thude ho Actini: 2 Rn; % Ra; 25Po théa man A =4n+3 véineN ’
3. _ k(2" -1 5 F
bat R =Ry _ (T )= B voi B la m§t hang s6 duong
R2a _sz (2 & _1)
Taco R, -R, =B(R,, -R,,) >BR,, -R, =BR,, -R,, .
(BR, =R,) khéng phy thudc vao miu — BR, —R, = A véi A 1a m6t hing sé ’
Lép phuong trinh: y =Bx-Avéi y=R;x=R,
Dung d6 thi va tim d déc c6 B =1,6585 — T=4,58.10° nam
Tong diém 20,00

<

HET
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