HUONG DAN CHAM PE THI CHINH THUC
Mon: VAT LI
Ngay thi thi hai: 28/12/2019
(Huwéng dan chdm gom 08 trang)

I. HUONG DAN CHAM

1. Gidm khao chiam dtng nhu déap an - thang diém cua Bo Giéo duc va Pao tao.

2. Néu c6 cau nao, y nao ma thi sinh c¢é cach tra loi khéc so voi dap an nhung dung thi van cho diém
t6i da cila cau, y d6 theo thang diém.

3. Giam khao khong quy tron diém thanh phan cua timg cau, diém cua bai thi.
1. PAP AN - THANG PIEM

l.a)

Xe khai hanh, tang toc trén duong nam ngang

Khi khoi hanh, can diéu khién cong suit dong co dé cac
banh xe khong truot, luc ma sat tdc dung Ién céc banh xe
¢6 chiéu nhu hinh v&. (1)

Xét trong hé quy chiéu chuyén dong ciing xe, xe ding yén

nén cac luc tac dung Ién xe can bang nhau, lyc quan tinh 0,25
F, =—Md ditvao G.
Can bang mé men lyc vai cac tiép diém cua banh trude va banh sau voi duong:
N,d= g Mg—-Mah (2); N,d= d Mg + Mah (3)
Giai hé tim duoc: N, =19 2 Ma (4)va N, %—%Ma 5) 0,25
N, > N, Vay nguyén nhan do luc quan tinh xuat hién tac dung Ién xe khi ting toc 0.50
N Khi tang tc, dd nén ciia cac 10 xo giam x6c truc sau Ax, =12 cmc6 gia tri on dinh nén gia téc xe
1.
khong doi: kx, =m+ MaD =kX, +M—ha —a= ugg = iég =—g=417% (6) 0,25
2 d d 2x, h~ 206° 12

Thoi gian toi khi dat van téc V, =2,8 m/s dugc tinh t, = Vl 2.8 ——=0,67s (7)

g 3 ¢ 1 & " 1 a ’17 0,25
Sau khi qua thoi diém nay, xe chuyén 1én cap s6 2
Sau d6 gia toc xe giam dan vi van téc tiép tuc ting tir V, -V =100 kTm ~27,78™ do chuyén sb

s
va giir nguyén cong suat may.
2 2
Thoi gian tang toc nay dugc tinh: A, =pit, = M;/ le (8)
T do t, =1(1Mv2 —EMij :ioa(zms2 —2,82):M:12,225 0.25
p\2 2 112,5.10 112,5.10 '
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Cau Ndi dung Piém
Tong thoi gian ting toc xe dat 100km/h 1a: t=t, +t, = 0,667 +12,224=12,89s (9)
0,25
Xe chuyén dong deu vao khc cua: ’
Xét hé quy chiéu gan véi khoi tam xe, dé thay do co luc
2
quén tinh li tim dit vao G, c6 d6 I6n F, = M?V =Ma ___
28) Tuong tu nhu ¥ 1. Luc quan tinh lam than xe bi nghiéng, 0,25
chiéu nghiéng nhu hinh ve. b
2
| b |
B6 qua mé men céc lyc quan tinh 1i tim dat I&n tirng phan caa than xe (vi qua nho).
2
Pidu kién can bing luc: . +F., =F, =Ma,, =MTV (11) N, +N, =Mg (10)
biéu kién can bang momen: (F,, +F,,)h=(N, - Nz)g (11)
2
Giai hé (10)(11) hoic lay két qua (4 va (5), thay a :VE , thay d bang b ta c6 két qua
2
T V]S VT LU PPN
2 bR 2 bR
A Lian AR ~ A g h v?
biéu kién dé xe khong lat: N, >0=M > bR 20= v, < (13) 0,25
2
Diéu kién dé xe khong truot: F, +F , <p (N, +N,)= <p,Mg= v, < Ju,OR (14) 0,25
Theo dit kién dé bai, d& thay Z_bh > W, Nén v, >V, tirdo, dé xe khong truot bao gdm khong lat
. 0,25
lav<vg, =\1,0R =/0,75.10.114 = 29,242 ~ 105" Can ch y: Xe tii di chinh giita lan ngoai
cuing bén phai nén R =120—-4—-2=114m (Néu thi sinh ldy R=Rc thi khéng tinh diém phan nay)
2.b) Vi banh xe, mat du'ong coi nhu khong bién dang, luc dan hoi cua giam x4c bang phan luc mat
' duong 1én béanh xe: goi k 1a tong d6 cing cua hai 10 xo giam xoc mdi bén
Fia =N, =K(Xo +AX, );Fy, =N, =k(X, +AX, ) (17)
Khi xe can bang, nam ngang, c6 2kx, = Mg (18)
T diéu kign can bang khi xe nghiéng goc a.: N, + N, = Mg = K(X, + AX, )+ K(X, + AX, ) = 2kx,
tir do c6 Ax, =-AX, (19) 0,25

Do lyc quan tinh dat vao G, huéng theo phuong
ngang, than xe xoay quanh G nén d¢ cao cua G khéng

thay d6i: h’=h (20) | G
. CN,-N, _ N,—N, AX 5 AX,
Tinh dugc Ax, = e Mg (21) P ht T
b
L 2
b |
. MV
Véi (Fmsl+Fm52)h=(N1—N2)g; F.+F.,=F =Ma, =?Vnen c6
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Cau Ndi dung Piém

b My 2Mv?*h
(12)2hR (N,=N.) bR 2
Ax, 28x, 20 Nll\; - 4hy,gR 4p,h
Vi géc nghiéng nho c6 tana ~ o= X _ 2% g9 _ 5"9 X, = “;‘ X, (23)
b/2 b b b%gR b
Thay s tinh duge .=t x, = 4'0’17’:20'54 0,1=0,05rad = 2,86° (24) 025

Nhan xét: Tir cong thic ta thay, xe c6 trong tm cang cao (h 16n) khoang rong co so giira 2 banh
mai tryc cang nho thi géc o cang lén, tir do Vg = ’gzb—? c6 gia tri cang nho 1a van téc xay ra su 0,25

lat xe.

Két qua cling phu thugc vao gia tri x, = Z_I? Ia trong lugng xe, va tong do cing cua cac giam xoc

T X . o 3 L X X x 0,25
moi bén cua xe. Xe cang nang, giam xoc cang mém thi goc o cang I6n, cang dé lat. (25)

Thi sinh néu dwoc it nhat 2 nguyén nhan thuc té lam tdni a thi dwgc diém t6i da la 0,50 diém

Cdc day nudc, moi truedng c6 gid nhe, hoi nuée bay 1én tir mat thoang duoc luu chuyén di ngay, ap
1. | suat riéng phan cua hoi nudc & sat mat thoang co gia tri bang a.ps» cua khi quyén. Téc do bay hoi
dugc duy tri.

S6 phan tir tir nudce di vao hoi bio hoa trong mot don vi thoi gian At =1s

N, =ninvsat=nPo BRTg ¢ 1Pm BRTG b N, [t s 0,50
4 4 KT\ mp 4 KT\ mu 2RTru

S6 phan tur di tir hoi bao hoa vao nuéc

1 _ 1ap fSRT 1ap {8RT / 1
N, =n=n,VSAt =n = [P gAt=m=00 |22 g _pg aN, [——S 2
2 =Ny Lyanes o kT o MPonda 2RTnu 0.25

1

Luong phan tir nudce thay déi sau 1 don vi thoi gianN=N, =N, =p,, (1-a)nN, RT S 0,25
T
Khéi luong cac phan tir 1a m _ =n(1—a)p,, /%8:1, 84.10%kg 0,25
7T
Toc do thay doi chiéu cao cua myc nudc la
M, At=pSah= AN _1E=2)Py, f H_ _0,042 mmis 0.25
At P 2nRT

Moi truong khéng c6 gid, khong khi khong luu chuyén, hoi nuéc bay 1én tir mat thoang lam 16p
khong khi gan mat thoang bio hoa hoi nudce. Tuy nhién hoi nudc & 16p ndy con khuéch tan trong
khong khi 1am &p suét riéng phan cia hoi nuwdc & sat mat thoang nho hon ap suat hoi bio hoa lam sy
bay hoi dién ra cham.

Khi 6n dinh thi thong lwong khuéch tén 1a khong thay doi.

An . . n,.,—n
2.2) | AN _ const = n giam tuyén tinh theo do cao n(h) = N, — 22— h 0,50
Ah ° H-h,
Goi d6 am & sat mat nudc 1 a, va & do cao h tinh tir bé mat nudc la a(h)
3 2 0,50

taco a(h)=a, - ™ h

0
S6 luwong phan tir hoi nude di ra khoi binh trong mot don vi thoi gian:
&) -Pop P, a,—a

=q=SD.=2.
KT =T Ao, 0,50

An Niongy ~ Ny
q=SD—=SD.———=va n,, =
Ah H-h, ®
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Cau Ndi dung Piém
Luong phan ti di ra khoi binh chinh la lugng thoat di tir mat nudc trong mot don vi thoi gian
P, a,—a 1 P, [8RT
=q=SD2. 2 — =S-n(l-a,)2 |— =a,=99,85% 0,50
=D o, 3 [ T |
o ey 1- .
2.b) | Tim toc do thay doi chiéu cao cua cot nude Ah _n(=3,)py, , B _1416.10° mis
At p 2nRT 0,50
1.a) | Goi suat dién dong cam g trong 6 vuong ABB,A, la E, taco: E =i.6r 0,25
Ving tir truong c6 thé coi la chong chdp cua hai tir truong cing chiéu 0z:
Tur truong 1 khong doi theo thoi gian, thay doi 6 mdi vi tri: By, = By + o
Tir trudng 2: thay dbi theo thoi gian & moi diém theo quy luat: B, =Bt
Luu y tir thong qua dién tich quét boi canh AB ctia khung dugc tinh
vt vt
®(t) = [ BdS=[ Bbdx = bvB,t + bv(%av + B)tz kéthop E(t) = % va tinh dung dugc
0 0
. Bybv+(av+2B)bvt
E(t) =bv(B, +(av+2B)t) (*) va i =— ( 5 B) (**)
r
C6 hai giai doan chuyén dong:
Giai doan 1: Ké tir ban dau den khi toan bd khung day lot vao vung tir trudng: Giai doan nay vua
co hién tugng tu cén}, vira ¢6 cam ung dién tur: )
Khi khung day chuyén dong trong vung co tur truong I: suat di€n dong cam Uing gy boi sy quét
cua doan day AB:
E, =B, ,bv=(B, +ax)bv (1)
. . E B, +ax)bv
gy dong dién i, =—*= —( 2 ) 1)
or or
Tai thoi diém t*= E , khung lot toan bd vao vung tr truong 1, khi do:
Vv
i _y - B _ (B, +ab)bv  Bjbv +ab’v @)
el ey 6r 6r
Van khung do chuyén dong trong vung tie truong 2:
. d(B,)S d(vbt B
Suét dién dong duoc tinh: E, = ( 2(;‘; 0) = (dt ) B, + vbtdd—tz = Bbvt + Bbvt = 2Bbvt (3)
Két qua: Suat dién dong cam ung xuat hién tén khung khi khung dang di vao ving tir trudng c6
bidu thitc: E =(B, +0x) b+ 28bvt = Bybv + abv’t + 2Bbvt =bv(B, + (av+28)t)  (4) 0.25
Tai thoi diém t*= b , khung bat dau lot toan bd vao ving tir trudng 2, khi do:
v
2vbBb  2b’
2max:|2:—l3=_l3 (5)
erv 6r
. L. B, +avt)bv+2pbvt B bv+(av+23)bvt
Dong dién & thoi diém t: i=i, +i, _(B 2} povt _ B, (6 B) (6) 0,25
r r
) B,bv+b’(av +2
Khi t=2 ¢6 "=l +1, == 6( B) @) 0,25
\' r

4/8




Cau N@i dung Piém
Céch 2: Luu y tir théng qua dién tich quét bai canh AB cta khung t6i thoi diém t duogc tinh
vt vt
®(t) = [ BdS =[ Bbdx = bvB,t + bv(%av + Bjtz kéthop E(t)= O('jif va tinh dung dugc
0 0
. Bybv+(av+23)bvt
E(t) =bv(B, +(av+2B)t) (*) va i =— ( - B) (**)
Giai doan 2: Toan b6 khung lot vao vang ¢6 tur truong:
Xét tig tr truong twong ty nhu trén, tinh dugc suat dién dong cdm ung trong khung khi khung lot 0.5
han vao ving c6 tir truong: E'=E] + E} = ab’v +b?p =const (8) ’
Cuong d6 dong dién trong khung khi khung chuyén dong lot han vao ving co tir truong B 1a:
b? (av + 2
e (av+pB) ©) 0,25
6r
Giai thich: Luu y tir thong qua dién tich khung khi lot hoan toan vao vung tir truong
vt vt vt
o(t)= [ BdS= [ Bbdx= [ (B, +ax+pt)bdx =bB, + b—o‘(vzt2 ~(vt-b)")+Bb*t
vt-b vt-b vt-b 2
2 ba 2 2 2 0Lb3 2
D(t) =b’B, + ——(~b” + 2vbt) + Bb’t =b’B, - ——+ (av + B)b’t
2 2
0,50
z do| . ,
kethop E(t) = ’ry va tinh ding dugc
b?(av +
E(t) =b®(av+p)=const(*) va i = w (**)
r
D0 thi duge dung khi b(av +B)> B,V véi céc gid tri: ia
| B,bv e b*(av+p) "o B,bv +b? (av +pB)
o6er e 6r
1.b) 6 ) 050
t
a) Néu tong dién tré giita hai diém P, Q 1a R, =Cr thi tong tré giita hai diém P,,Q, bao gom ca
2r(R,+2r) 2r(Cr+2r) 2r(C+2
22) P,Q, 1a R, ,,timdugc: R, = ( - ) = ( ) = ( ) (10)
4r+R, 4r+Cur (4+C)
Vi mach v6 han tudn hoan (n —> ) nén R, , ~R, (11) 0,25
2r(C+2) 2 . . )
= W =Cr= C" +2C-4=0(12) Giai phuong trinh (2) tim dugc C~1,236 (13) 0,25
2.b) | C6 hai giai doan chuyén dong:
Giaidoan 1: 0<t< b Suat dién dong cam tng trong ABB,A, : E=Bbv+ (ov +2B)bvt (14)
V
B,bv+(av+2B)bvt B bv+(av+2p)bvt
Tinh duge i = — & - DoV H(@V 2OVt _ Byby+ (o + 25) 0,25
R+r, 1,236r +2r+2r 5,236r
Giai doan 2: Toan b¢ khung ABB,A, lot vao vung co tu truong: 9 <t< 2—b
v %
C6 suit dién dong duoc tinh: Ung véi phin khung ABB,A, E = ab?v+b?B (15) 0,25
Ung v6i phan khung A B,B,A, E, =B bv+(av+2)bvt (16)
Ap dung dinh ludt Ohm cho céc loai doan mach véi mach dién twong duong, c6 lién hé 0,25
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0

Dau (-) cho thay khi S dich xudng thi hé van dich 1én. Thay s tinh duoc e = é = Z—D =1,092 mm
a

Cau Ndi dung Piém
E =4ir—2ir=4i-2i. (17)
E =2ir+(i+i,)(2r+R,) (18)
Thay R, =C.rva giai hé (17)(18) tim duoc
_(CHEA2E o ong d6 Etheo (15), E,bién déi theo t theo (16), C theo (13) 0.25
(6C+20)r s | |
Mach rat gon ¢6 dang nhu hinh la. Va 1b.
B, B
A
r 2r
A_1 8
Hinh 1a
Van ti:
1. _CRHDMD 2 G 4 im<<0,75um = 5,755 k, >3,35=> k, —3,4,5. 0,25
2a (2k, +1)D
A k.AD ax
Vansang: X, =——=A= ” D;0,4 um<A<0,75pm=6,25>k, >3,85= Kk, =4,5,6. 0,25
a S
Ta c6 bé rong cua quang pho bac k s& 1a Ax, = K(i,., — i)
AinD _ 0,4.10°2 .. A,D 07510°2 0,50
Imin 3 _116mm1 Imax = = 3 23,0 mm
a 0,5.10 a 0,5.10
Nhu vay k cang 16n thi quang pho cang rong, cac quang pho s& chong lan lén nhau. Xét quang pho
bac k va k+3, neu chiing chong lan 1én nhau thi tir mép dudi cua quang pho k+3 (ing véi Amin=0,4p1m) 025
s€ thay it nhat 3 buc xa cua quang pho k+1, k+2, k+3. Do do6 dé chi c¢6 hai birc xa cho van sang thi | ™
quang pho bac k va k+3 khong dugc chong lan 1én nhau.
Do d6 can ki, <(k+3)i,, =k30<(k+3).,6=k<3,43 — kna= 3. 0,25
Vi tri xa van trung tdm nhat 1a sat mép duéi quang pho bac k+3: 0.50
Xax = (Kinax +3)1 i =(3+3).1,6=9,6 mm. ’
: Khi khe séang S di doi dén vi tri S’ thi hé van ciing roi theo, van trung tdm s& dich chuyén dén vi tri
' O’ sao cho S, I',0’ thang hang (v6i I’ 1a trung diém cia SiSy).
Goi do dich chuyén cua S trén O'x’ 1a ', theo Ii thuyét song, c6 do léch pha gitra hai song sang tir
S, qua S,,S, t6i cing diém M trén man A 1a A(pz%AE véi AZla hiéu quang trinh. Van séng ung
v6i Ap=k2m. Tir b tri thi nghiém giao thoa, c6 A?=[(d, —d,)+(d; —d;) ]|~ —+ =
0
Két qua tinh dugc toa do van sang trén man: X, = _kb _dE x" (*)
0
Khi khe dich x' =e, vi trf van trung tam cch O khodng x, = —dEe (%) 0,25
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Van t6i chiém chd van sang nén AX A
X'=e=1092mm=2e=i=2,184 mm

Khi khoét rong khe S ta xem khe nay gém ﬁ/7 M
P £ Y x- s X
v so khe rat hep ke tiep nhau, moi khe O'X o

nay tao hé van giao thoa ma van sang trung
tam nam & O’. Vi cac khe S duoc khoét d . D A
VéGi bé rong 2e =i thi cac van sang triing :
VGi Van tdi nén at van téi. Man E cuong do Hinh 4.
sang la nhu nhau va khong quan sat duoc

hién tugng giao thoa.

0,25

Gia str phuong trinh séng phang thi Sva §' 1a E = E, cos(wt —kr); k = %

El:Eocos(cot—%flhEocos((ot—%fz):2Eocos(n . l)Cos( t— n 1)

£, =1 E £
E, =E, cos(ot — 2% £)+E, cos(mt—%f’) 2E, cos(n—2 . -2_1) cos(wt —m—2—21 Al —2_1)

Véi £, =SS +SM=d;+d;; ¢ =SS,+S,M=d,+d,
Véi ¢, =S'S +SM=d, +d;; #,=SS,+S,M=d;+d,

0,25

COA=£,—0, o X XL e'_e'mﬁ_ﬁ
D, D d,

Ez+£l=E’2+£;=[(d2+d1)+(d'2+d{)]D 2(D+d,)

0,25

Tinh duoc

E, =2E,cos— mfax  ax’ cos(mt—E(D+do)j
A D d A

0

nfax ax’' 21
E, =2E, COSX(B_TJ'COS(M_7(D+d°)J

0

Song tir S va S' qua S; va Sy truyén dén diém M(x) 1a E,, =E,,, + E,,,

EM=2E0cos(mt—@(D+do)j cos | &L B | cos T & _X
A A\ D d, A\ D d,

0,25

Bién d¢ song sang tai M: E,,, =4E,.

T aX T aX
COS| —— |COS| ———
(x Dj [x d, j

0,25

Vi x’=E = E, =4E,.cos ™ ax cos r ab
2 A D x 2d
ab

L. A ) 7 ab ) 2, ol m
Vi van trung tam: x=0: = E,,,(0) =4E, COS(XEJ: I, = E%0) =16E; cos XE

0,25

Cuodng d¢ sang theo x la 1, = EZ, =161,.cos? T A ae T X
% 2d, » D

Goi chiéu dai ty nhién cua 10 xo 14 #,. Do cac vong day sit nhau, di bién dang nén ta khong thé do
dugc chiéu dai nay.

Phdi treo vt vao 16 xo lam 1o xo gidn, cac vong 10 xo khong con sit nhau nita, goi chiéu dai 16 xo
lic nay la 7,.

0,25

1. | Xay dung cbng thac

0,25

Sau khi o gia trong treo vao, cho dong dién I chay trong mach va qua cac vong ddy lam ong day
bien dang cham, ong day luc nay vai tro nhu mét cudn cam, tir thong qua o6ng day bién thién. Trong

0,50

718




Cau Ndi dung Piém
vong day xuat hién mét lyc la kéo cac vong 16 xo lai véi nhau. Dg dai ong day s€ giam va thay doi
mot doan la Af.
BO tri thi nghiém nhu hinh vé.
R = 1
£
ET A | | 050
m
Ki hiéu do tu cam cudn diy la L. Nang lugng chuyén thanh cdng nén céc vong day la:
1, 1, 1, N? 0,25
1
121,SN? %
F:@:k&f:lzz 2 AL 0,50
207 1SN
Nhu vy bang viée do sy thay doi chiéu dai 10 X0 theo dong dién (nho thay doi bién trd) ta xac dinh 0.95
duoc hé so k caa 10 xo '
2. | Cac budc tién hanh:
- Treo 10 xo trén gia treo, treo vat gia trong phu hop sao cho cac vong day gian ra. Dung thudc do 0.25
chiéu dai £, cua 10 xo lic nay ’
- Mic mach dién nhu hinh vé&. Dat bién trd & vi tri xac dinh, dong khc')a‘ K, doi dong dién trong
mach on dinh. Poc gia tri dong dién I trén ampe ke, dung thudc do chi€u dai £ cia 10 xo. Ghi vao 0,25
bang so liéu
- Lap lai budce trén véi cac vi tri bién trd khac nhau, ghi cac cap gia tri [, ¢ tuong (ng vao bang so 025
liéu ’
Lan do 4 I £
1
2 0,25
n
X ly 6 ligu: Tinh A2=2¢, —7¢ 05
Dung d6 thi Y =12 theo X=A¢, d0 thi c6 dang duong thing ’
Tir d6 thi xac dinh géc nghiéng o ta co6
Y A
Yn ___________________
Yof-mmmmmmmms
2% 0,25
EZ N2
tano = 2K 12:>k=“°s2 tano 0,25
oSN 277
Tong diém toan bai 20,00
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