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I. Hr6ng din chung

1. Can bd cham thi chAm dang nhu dap an - thang diém cua Bo Gido duc va Pao tao.

2. Néu c6 cau nao, ¥ nao ma thi sinh c¢6 cach tra 101 khac so voi dap an nhung van ding thi van cho
diém tdi da cua cdu, ¥ d6 theo thang diém.

3. Can bo chdm thi khong quy tron diém thanh phn, cta timg cau, diém cia bai thi.
IL. Pap an - thang diém

Cau N¢i dung Pi¢m
» Cau I (4,0 diém)
1.a) Khi chuyén dong tur vi tri thanh AD ndm ngang to1 vi tri AD )
thang dung, bién thién thé ndng cua hé 4 dia la: QA
AW, =-12mgR, (1) lg
D 0,25
G
B. ——————— l:—l:l ————— -.C
Hinh 1
3 1 )

()

Dua vao tinh chét chuyén dong cua céac dia, co thé x4c dinh duge cac van tde gbc
@, (1=1,2,3,4) qua van toc géoc @ cua khung cting ABC. Vi bo qua cac ma sat gilra

- Bién thién dong nang ctia hé: AW, = ZE L0y ®;

1
0,50

truc va dia, luc ma sat nghi gitra cac dia khong sinh cong nén ap dung dugc dinh luat
bao toan co ning la co s& dé xac dinh @ : AW, +AW, =0 (3)

Vi cac dia 1,2,3,4 khong quay nén coi ching 1a chét diém lio) = mr? (i=12,3,4)
v6i I 1a khoang céch tir O t6i cac tdm dia, 0,25

cor,=0; rZ:r3:A8:3R1\/§; r,= AD =3R,

Tu (1)(2)(3) v6i chil y @, = @, = @, = @, = @ tinh duoc: © = 2?_?2 (4) 0,50
1

1.b) | - Xéc dinh céc van téc goc o (i=1,2,3,4) qua van tc goc @ ciia khung cing ABC:

Khi dia 1 ¢d dinh @y = 0, khung quay quanh O v&i van tég: goc . )
- Tt diéu kién céc dia ldn khong trugt trén nhau, c6 chuyén dong quay twong doi cua 0,25

. o LA LA Rt @
cac dia so voi khung voi van toc goc la o, =—o; oy = E; 0 =0, =—0 (2.1)

- Ap dung cdng van toc goc, tinh dugc van toc goc cia cac dia doi vai cac truc quay

c¢b dinh trong hé quy chiéu dat: o,=00,=0,=0. +0=0,0, =0, +0= 370) (2.2) 0,25
- Xét chuyép dong song phang cua hé, gom thanh phﬁq tinh ti’én nhu cua khéi tim D
va thanh phan quay quanh truc quay tirc thoi qua khoi tam D. Ap dung PLBT co ndng
c6: 3mg.4R, (1—cos<x(t))+% |y @ +%m(coAD)2 + 2.% m(wAB)?=const 0.50

Trong d6 1, :%m(ZRl)2 : AB=3R,/3; AD =3R,




Cau N¢i dung Piém
1 2 90° 1 20D 2 2p2_
:>12m9R1(1—C050L(t))+§m4R1 =+ Me’9R} +27me’R} =const
= gR, (1—coso., ) +30’R; =const (2.3)
. . y a’ . do
V61 gbc o nho, trong gidi han sai s6 cho phép, cd6 1-cosa = ) VOl 0= o =a'
Ov2
Thay céc gié tri trén vao (2.3), gR, % +3w’R2=const
g 0,25
dao ham xac dinh dugc: 6R,0"+go=0= a"+ a=0
1
A A A \ r |, 27 g
Hé dao dong dicéu hoa vdi chuki: T=—=2x (2.4)
) 6R,
2.a) | Nhan xét: T két qua y 1 .b) tuong tu ta c6: Trong qua trinh chuyén dong, chirng minh
dugc dia 2 va 3 chi chuyén dong tinh tién nén rat gon vé hai chat diém khdi lugng m
dat tai B va C v6i AB=AC= 3Rl\/_ . Pia 1 chi chuyén dong tinh tién theo phuong
ngang nén ciing rat gon vé mot chat diém khdi lugng m dit tai A. Pia 4 quay véi van
toc goc ®, =y +m:3?0)
o 1a van téc goc cua khung quanh O, bang van tdc goc cua hé dia 1, 2, 3 va khung
quanh truc quay tuc thoi qua khoi tdm G trung D cua hé 4 dia.
- Khoi tim D ctia h¢ khi khung AD léch goc 0 c6 toa do Y, (t) = AD.cos O(t)
- Vi khong ¢6 ngoai luc tic dung theo phuong ngang nén khéi tam D chi dao dong 025
theo phuong thang dtmg. v, = dstD = AD.sing(1).0"' = 3R, sin 4(t).w (2.1)
Ap dung dinh luat bao toan co ning: K,up + Kizaq(0) + Kao + Kago) = 4MgAD.cos 6
1., 1 1 11 3 Y
= =3mv2 +=3m(3R,)” @ +=mv +==m(2 =4mg(3R,)cosé
Jamg +2am(3R) "+ St + 2 2m@R ) So | ~amg(aR) 025
2 63 2 2
= 2mvg +7 MR @ =12mR, cosw (2.2)
Két hop (2.1) va (2.2)
= 2m(3R;sin 6?(t).co)2 + % mR/ @’ =12mR, cos &
Thay (3.3) vao (3.2) tinh dugc van téc goc khi thanh AD léch goc @ | 0,25
16gcosé 16gcoséd
= — = . (2.3)
(24+21sin* O)R,  4(45-21cos’ O)R,
2.b) | - Trong HQC dat, van téc cia A dugc xac dinh: o
Vi =V +Vp AP VA
. . O "
trong d6 v, 1a van toc khoi tdm h¢ ABC; Ve /@ '
\7AqD la van téc dai cia su quay A quanh D / 1 ~
—Vagp D 3 gi
AqD 1L AD ’ ’ VD»?/\\ C 0,25
- Trong HQC dat, van toc cua A" diing yén so véi dia ! e
] \
4 (v6i A'=0) duge xac dinh: V, =V, +V,p CONR A
trong d6 V 1a van toc khdi tim hé ABC; v

\7A.qD la van toc dai cua su quay cua diem A'= A (v6i A'dung yén so véi dia 4),




Cau N¢i dung Piém
quanh D ¢6 V., L AD va v, , = @,.AD =ga).AD = %le
- Ap dung cong thirc cong van toc:
Ve =V, +V,, trong do V,, 1a van toc cia HQC gan véi dat so voi HQC gan voi dia 4,
chinh 12 van tdc —V, = Ve =V +Vaip = (Vago +V5 ) = Vago — Vo
- Tir gian d6 x4c dinh duogc van tc cua O trong HQC gin véi dia 4 c¢6 cac dic diém: 0.5
Vore L AD nguge chitu V, o ; Vye =@, AD—@.AD = % .AD = wR,
16gcosé
Vo = Rw= (3.5)
ore =4 Rl\/(45—210052 O)R,
Céau II (4,0 diém)
1. dQ=—k(T-T,)dt=CdT 0,50
K 0,50
=>T=T,+(T,-T,)e ¢
kt
bat B=¢e © taco hé:
T,-AT, =T, +(T,-T,)B 0,50
T,—AT, =T, +(T,—T,)B’
tir d6 tim dwoc g=AT—AT k=-c/tLn AT —AT | 0850w /K 0,50
AT, X}
Ay tA At . .. AT,
Nhi¢t do moi truong bén ngoai: T, =T, — 5 ~ 293,33K 0,50
2. Khi ¢ dong khi, phép can bang ning luong cho biét
AH=Q, =cdT +Dc, (T-T,)dt =—k(T—T,)dt. 0,50
O ché d6 ding, nhiét d9 ciia nhiét lugng ké 6n dinh ¢ nhiét do T, dT=0 0,50
k(T,-T,)
tir d6 ¢, = ——=——2% ~ 479,7J/kgK.
'~ D(T,-T,) d 0,50
Luu y: Do qud trinh mat mat nhiét véi toc do nho nén thi sinh co the viét dang A thay
cho dang vi phdn. Xét voi hai qua trinh mat nhiét
(T, —T,)At, +CAT, =0; T, - - (L ZAT)
1.
—k(T, ~T,)At, + CAT, =0; T, = w
Tinh duoc k =0.9 W/K va To=294.1 K
2. Trang thai on dinh
Dc, (T,—T,)At+k(T,-T,)At=0=c :M ~ 479,7J/kgK
p 1 2 2 0 p D (Tl _ T2 ) !
Céu 11 (4,0 diém)
1. Y tuong dé giai bai nay 1a sy giao thoa song dién tur, giong nhu giao thoa anh sang.
Dac trung cua giao thoa song anh sang la xuat hién cac van sang va toi. Néu la van
sang thi hiéu quang trinh § = kA tai d6 cudng do sang dugc ting cuong 1an nhau. Néu
. A o al . .
la van toi: 6= (2k+1) 5 tai d6 cuong do sang bi triét tiéu. Trong thuc nghiém khi ¢ 0,50
nhiéu nén, sir dung cuc dai chinh lam can ctr so sénh, vi tri van tdi duoc xac dinh d&
dang.
- Ludn ton tai hai van toi (cuc tiéu) & cing mot phia cua van cuc dai trung tam trong | 0,50




Cau N¢i dung Piém
mién giao thoa, néu may bay léch huong chi duong bang, di qua hai cyc tiéu do,
cuong d6 tin hiéu nhan dugc bién ddi rd rét. B6 cam bién s& bao cho phi cong didu
chinh hudéng may bay sao cho tin hiéu nhan dugc luén dua vé gia tri cuc dai, tu do
hudng ha canh s& doc theo cuc dai chinh trén khong, gip mdy bay ha canh doc
xuong chinh gitra duong bang, ké ca khi khong quan sat dugc dudng bang ¢ diéu kién
thoi tiét xau.
2. Hinh 3, M 1a vi tri may bay
khi né 1éch khoi duong ha
canh chuan. v
Goi A la trung diém doan
thang noi hai ang ten. Khi 0,50
do 0 la goc tao boi AM va Hinh 3. So d6 tinh hiéu quang trinh tir 2 dng ten
duong ha canh chuan.
Thong s6 dan huéng duge xac dinh bang A = Oin2 — Oina
Vi truong hop 2 ang ten: Tur hinh v€ quen thudc nhu SGK VL12, Hi€u quang trinh
dugc tinh 6 =dsin6. Tinh dugc budc song ctia song dién tir 050
8 ’
_C_ 310 5 2o7m
f 110.10°
bicu kién cuc ticu (Van to1) dau tién:
. . . 1,364
dsin6 = % hay 0,;,, =arcsin % =arcsin 364 _ 0,085 rad = 4,9° 0.25
Diéu kién cyc tiéu (Van tdi) thir hai ciing phia:
dsin®,;,, = £ hay 6,,,, =arcsin 3 arcsin 31,364 _ 0,256 rad =14,81°
' ’ 2d 0,25
L ox A
Thong s6 dan huéng: A, =0, =0, = i 0,256-0,085~0,171=9,91°
3.a) | Cong suat song dién tir ty 1é thuan véi cuong do song, con cuong do song ty 18 vai
binh phuong bién do song.
Truong hop bd dinh phuong c6 2 dng ten, séng tir mdi dng ten toi co bién do E,. 0,25
Bién d¢ song cyc daila E, , =2E,.
Trong truong hop 4 ang ten, cong suat moi nguon giam di mét ntra nén bién do song
x 3 E : .
tir mdi ngudn con lai —< . Bién do song cyc dai 1a E,,, = 4.—% = 24/2E,
V2 \/_ 0,25
: | :
Vay ty s6 cuong do cuc dai "2 = Ez“m” =2
2max 2max
3.b) . , - y 5 .
Khoang cach gitta 2 ngudn song (2 ang ten) la d'=—
Khi AM tao v6i dudong ha canh goc chuan mot goc @ higu quang trinh hai séng tir hai
ang ten lién tiép van tinh nhu trugec §=d'sin6 = %Sin 0 0,50
Vi tri cyce tiéu dau tién khi cac song thir 1 va tht 3, thir 2 va thir 4 triét tiéu nhau timg
doi mot 26 _2 =sino,;,, :%: Omins = arcsm%
2 T 4d 4d
Vi tri cuc ti€u ti€p theo khi céc song thur 1 va thur 2, thir 3 va thar 4 tri¢t tiéu nhau tung
doi mot 8—&:>sin9 —%:9 —arcsin%
v 2 min,2 d min,2 2d 0,50

Tl d6 tinh duge Thong sé dan huéng A,




coi nhu chiét suit cua timg 16p 1a khong ddi. Xét trong mat
phang cuc (r,0), tai mat cua 16p cau cach tam la (r+dr), theo

Cau N¢i dung Piém
.3\ . 3 3
Ay =0, =0, =arcsin 2d —arcsin 2d ~ i 0,75A,
Nhu vay khoang cach gilta cac cuc dai
tang 1én, Khi ting sd dng ten voi tong
cong suat khong doi thi cac van sang s&
sic nét hon nhung théng sé dan hudng
lai giam di, do d6 dinh hudng tét hon.
(Khong yéu cau thi sinh néu ndi dung
nay)
Céu IV (4,0 diém)
1. Chia khéi cau thanh céc 16p cau dong tim O, mong dén murc

dinh luat khuc xa anh sang:
r-]r+dr Sin ir+dr = nr Sin i:+dr
— N, (r+dr).sini, , =n,.(r+dr).sini’,, (1)
Tai hai mat cua 16p clu, sir dung dinh ly ham s6 sin: 0.5
ST, _ S e n.(r+dr).sini’ , =n.rsini. (2) Hinh v&
r+dr r
Tu (1) va (2), ta duge: n(r).r.sini, la hang sd.
Tai diém Staco i =i,n(r=R)=1—-n(r).r.sini, =n,Rsini=a
Tai diém M trén duong di cua tia sang co toa do (r, 0) trong hé toa do cuc, goc tdi cua
tia sang tai M 1a i, ta co:
rdo = tani dreL—ﬂ—r'—nani = sini =1
' tanir do o ' Jré4+r*
—)Sinir: ' :i '=d_:_L1/n2r2_OL2
r24r? nr do a 0.50
do=_% dr _a dr
rJn?r? —o? r nZr? )
72_a
r.2
[1+Rz]
Dét p= L’ k = i
R n,R
8 P 2 2
—>jd9:—j kKd+p) dp a—e:arcsin(Lp 1}
2 1pp’ —KE(L+p?)? 1—aKk2 P
: tani R® —r? 2 . . . . s
—sin0 = ~ R (*) Chuyén sang toa do Oxy thi phuong trinh (*) tr¢ thanh 050
r 1

sini

R Y R Y o s
[x + t—j +y’ = (—j Duong di cua tia sdng trong khoi cau 1a mgt cung cua hinh
ani

tron tam (—i_,O) , ban kinh i
tani sini




Cau N¢i dung Piém
2.6.) i
\< s
Do chiét suat phan bd dbi xtmg nén tia sang 16 ra khoi khéi \ \)\ 0,50
chu véi goc 16 ciing 1a i nhu hinh v&. /Lé
/"4 Hinh v&
Piém anh S’ nam ddi xung véi diém sang S qua tdm O cua hinh cau. 0,50
2.0) | Ap dung nguyén ly Féc —ma: Thoi gian truyén anh sang theo duong batkitr St6i S’ 0.50
luén bang nhau va bang thoi gian anh sang truyén doc theo dudng kinh. ’
Xét anh sang truyén doc theo mot duong kinh cta khoi cau trén doan dr tai vi tri cach
n,ar
tam r. Thoi gian 4nh sang truyén trén doan dr 1a dt = ar_ = ar = o , 0.50
v, C ! r’ ’
n(r) C[ "R? j
Thoi gian anh sang truyén trong khoi cau doc theo mot duong kinh 1a
n,dr T on,dr
rD='[dt=_|' 0 = :ZI . R 0,25
0 R C(“sz OC[HRZJ
bat x :é—>dr = Rdx
1 0,25
B 2'[ n Rdx _2nR J~ dx _2nR arctan X|; _NpmR
c(1+x? c o(1+x*) ¢ 2¢
1 ‘ Cau V (4,0 diém)
Str dung mach cau nhu hinh vé: R, R,
Rg R« | ] 025
| IS |
I
|
Cau can bang, kim cta dién the ké G chi vach gifra 0.50
Diéu chinh bién tr¢ dé dong qua G bang khong. '
Taco &:iszzRRz 0,25
R 2 X Rl
2 | Bé do dién tro trong R, cia dién thé ké G, chung ta R, R,
khong c6 dung cu nao khac. Bé thuc hiéng ta’sé thay I 1§
vi tri cia G bang khoa K va thay dién thé ké vao vi K
tri RX R ] 0.50
;& (c)
N
I
1
Cau can bang khi khoa K dong hay mé thi khong 1am anh huong tdi chi s6 trén dién 0.50

thé ké G.




Noi dung

Piém

So d6 bo tri thi nghiém: i
Hinh v& |
- B0 tri gia treo, 6ng nhya thang ding dan =

hudéng cho nam cham roi.

- Khung day tron dit ¢ dudi cing, khung day ndi B= Nam cham
v6i dién ké xung kich. Aot .
Ongl ! pienké 0,50
' 1 xung kich
Khung: |
day @
Co s¢ 1y thuyét ciia thwre nghiém )
- Cuong do dong dién chay qua dién ke xung kich khi c6 hién twgng cdm trng dién
o . dd d(NBS) 0,25
tw xayra: 1= VOl E=——=
R,+R, dt dt
. . . . . NB
- Bién lugng tirc thoi qua dién ké: dg =idt = d(NBS) 0,25
R,+R,
- Lay tich phan trong toan bo thoi gian nam cham roi ma gay ra hién tuong cam g
dién tir (Cam ung tir gdy bdi nam cham tang tir gid tri 0 khi nam cham & xa khung 050
C .1 NB '
day, t61 khi ¢6 cdm Ung tir trung binh B, & bé mdt nam cham) tinh dugc: Q = = m:
a TRy
Trong d6 Q xac dinh qua s6 chi cua dién ké xung kich.
- N
- Cam Ung tr trung binh tai bé mat cua nam cham: B, = = S(F?Q 0,50
d + 0




