Cau Noi dung
Cau | (4,5 diem)
1.a) | Chia thanh mong thanh nhiing hinh chir nhat nho cé khoi lwgng dm, canh d¢ va a co vi tri
cach O khoang ¢: dm=c-dS= Madﬁ = Mdf 1)
ab b
Momen quan tinh dl, = %azdm +dm?? (2)
Két hop (1) (2) tinh duoc 1, jdl I—azdm +_[K dm _ M@’ +40%) (3).
12
(3) 1a diéu can chang minh.
Céch 2:
Xét thanh mong gom nhiéu dai méng ghép lai, méi dai c6 mémen quén tinh 1 = émia2 :
mdmen quan tinh cua thanh mong véi truc OE 1a 1, =1, = éZmia2 = é Ma?.
Tuong ty mémen quan tinh cua thanh méng vaéi truc dbi xiing cua thanh va song song véi
ABlal, =zl = iZmibz - L.
12 12
Ap dyng cong thuc caa dinh I vé tryc vudng goc: 1, =1, +1, = é M (a2 + bz) Vi truc z di
qua khoi thm ciia thanh méng va vudng goc véi thanh.
2 2 2
Ap dung dinh Ii vé tryc song song: I, =g +Md* =1+ M(gj :w.
1b b Mgb
) Phuong trinh chuyén dong quay: I\/Ig =sine = g
Chu ky dao dong nho cua thanh: T=—= / =2 81\/7 0,9s
2.a) | Xét vai truc quay E, khi khéng cé ma sat, trong Iuc P, phan luc N cua vanh tru cé phuong

gua E nén mdmen ngoai lyc tac dung lén dia bang 0. Do d6, trong qua trinh chuyén dong,
vdn toc goc cua dia tron khong doi va bang khong. Pia tron ¢ thé dugc xem nhu mot chat
diém dit tai E. MOmen quén tinh cia hé dbi véi O bang: 1) =1, +mb? (1)

Nang luong cia co hé tai goc Iéch cuc dai E, = —MTgbcos ¢, —mgbcoso, (2)

Ning lugng cua co hé tai vi tri thap nhat E, = _MTgb —mgb + % 1,Q% (3)

Ap dung dinh luat bao toan ning lugng (E, = E,), van toc goc clia co hé & vi tri thap nhat
o J(M +2m)gb(1—cos ¢,) %)

'
IO

Vi dia tron chi chuyén dong tinh tién nén van téc cua moi diém trén no déu bang nhau va
bang van toc cua dieém E. Do d6, van toc cua diém cao nhat cua dia tron:

V= b\/(M * 2m)g|l?(l—COS(p0) =0,59,/g =1,85 m/s (5)
0]
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Cau Noi dung
2.b) | Vi dia tron lan khong trugt nén tai diém tiep xuc 1 co v, =0< —o'b=0r  (6)
Déu “-” mo ta chiéu ctia van toc goc cuia dia tron va thanh nguoc nhau.
Chung minh duogc hé dao dong dieu hoa:
Migb_f_ mgb
¢ +0,59=0 (7) Véi 0, =—2 = = w, =1,7,/g =5,3rad/s (8)
lp + 1z =5 +mb?
r
Phuong trinh dao dong diéu hoa cia ¢ c6 dang @(t) = Asin(w,t+3)
Str dyng diéu kién ban diu ¢(t =0) =, ¢'(t =0) =0 tacd &= g A =g,. Do do,
. T , T
o(t) = @, sin (o;)zt + E) 9) — 0'(t) = w,0, Cos[mzt + Ej (12)
Do 16n van toc khoi tam caa dia tron theo thoi gian:
) T
|VE (t)| = |b(p (t)| =|bw,o, Cos(wzt + E) (12)
Luc ma st tac dung 1én dia khi OE hop véi phuong thang diing mot goc ¢:
2
Pl =[107]= Fo =12 27| = 222 g (13)
rr r
Cau Il (4,0 diém)
1. . . A . . A PN . )
Goi n, = % |a mat d6 phan tir khi, khdi lugng phan tir khi 1a m = Nl van téc khi dia
B A

chuyén dong la v.
C0 su khéac biét vé so phéan tir khi dén dap vao bé mat dia phia trén va dudi.

S6 phan tar khi dén dap vao bé mat dia khi dia chuyén dong nguogc chiéu la

dN, = M (hogc dN, = M)
S6 phan tar khi dén dap vao bé mit dia khi dia chuyén dong cing chiéu la
dN, nOS.(u6— v)dt (hodc dN, nOS.(u4— v)dt)

Pong lugng cac phan tir khi chuyén dong nguoc chiéu véi dia 1a
dp, = NeS.(v+ u)d6t.2m(v+ u) hodc dp, = NeS.(v+ u)(it.Zm(v+ u)

Pong lugng cac phan tir khi chuyén dong cuing chiéu véi dia 1a
dp, = n,S.(u —v)cét.Zm(u —-V) hodc dp, = n,S.(u —v)(it.Zm(u —-V)

Tong dong luong dia nhan duoc:
2 )2
dp=dp,+dp, = mnOS.(\:/; uyde_ mnOS.(us vydt_ g mn,Suvdt hogc dp = 2mn Suvdt

Luc tac dung do cac phan tir khi 1én dia la F= Z—f = g mn,Suv hogc F=2mn,Suv

Xét h¢ dao dong ta c6 Ma = —kx —gmnOSuv — MX +%mn08u>'< +kx=0

hogc Ma =—kx—2mn Suv — MX+2mn Sux +kx =0
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Noi dung

He dao dong tit dan voi o =Jo? B Vi o, =\/%
B=2mn08u=(2p8j [ n hoécB:mn"Su:(p—Sj ’3_p
3M M 3RT M M J\NRT
2 2
V(’)’im=L;nO: P cOd o= L_(@) L:>Tdd=ﬁ:2n/ L_(Ej B
N, kT M M) 3RT ® M (M) 3RT

2 2
hoic o= L_(p_sj 3—“:>T=2_“:2n/ L_(p_sj 3u
M M) RT (0] M M) RT

. _ i A AePT
Nghiém x = Ae *'coswt nén ti s6 bién d6 —1— = =elT
A Ae—B(n+1)T

n+1

Cau I11 (3,5 diem)

Hat chuyén dong trong tir truong déu, c6 V, L B
Hat chiju tac dung luc Lorenx ludn vudng goc véi van toc, c6 do 16n f, = QBv, khong déi,
két qua hat chuyén dong tron déu.

Tinh ban kinh quy dao tron:

] mv
Ap dung dinh luat Il Newton: f, =QBv, =ma,, = RO >R=—"2.

1,1.1010

161072 0%

Thay s6 c6 R =

Do d6, diém thap nhat s& c6 toa d6 (R, R), Ymax = 0,034 m
Hat chuyén dong véi van toc |V,|= v, =10 m/s clng huéng véi truc OX.

Khi vung khong gian Oxy c6 cd di¢n truong va tr truong thi luc tac dung Ién hat tai thoi
diem bat ky co6 dang

FR=QE (@
FR=QVxB (3)
Vi lyc tr Ia:t luén vudng gac véi van toc nén khong sinh cdng nén ap dung dinh luat bao

toan ning luong ta c6 QEh + % mv; = % mv?  (4)

V& hinh:

Hinh 1.

vy Vv

Chiéu phuong trinh (1) 1én truc Oxtacé QvBsinoo=ma,  (5)
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Noi dung

Vi vsina =V, nén phuong trinh (2) dugc viet lai
dv,

d
By ©

dv, Y _m
LAy tich phan hai vé phuong trinh (6) ta c6

Bv, =m
QBv, dt

h
QB/dy = mjv dv, Viv, =0 néntacéQBh=mv  (7)
0 0x

v =101 m/s

Giai hé (4) va (7
lal @()Va()%{ymaX:hZOaBL]'?m

Cau IV (3,5 diém)

Khi tia sang t6i duoc viing c6 chiét suat n=+/3, ta co
1R.sini, = ﬁ.%sini < Jé.% — i, <60°

Vay dé tia sang t6i duoc viing c6 chiét suat n =+/3 thi i, < 60°.
Cach 2: Trinh bay oy 3

Theo dau bai:r_ :Z?R >%, tia sdng nam hoan toan trong phan chiét suat thay doi. Khi r

thay doi tir R dén r_ , tia sing c6 dang dudng cong c6 do ddc tang dan, bé 16m hudng vé

tam O.

Do tinh ddi xing va tinh thuan nghich cua dudng truyén tia
sang, duong truyén phan con lai cua tia sang d6i xang véi phan
trude qua duong kinh di qua diém co r . .Ta cd hinh vé phac
nhu hinh 4.1. (Khéng yéu cau vé chinh xc v; tri cia diém 16)

T i'\a\’v.k;\t(’),i

/|
/
/
/
/
7
/
/
J
/;;\

A

Hinh 4.1

v

2*3/5 =i, =70,5°

Khi r=r_ thi i=90°. Taco6: 1.Rsini, =\/§§.1c>sini0 =—
Cach 2: Trinh bay oy 3

Tia sang c6 i, =45° <60°nén dén dugc ving cé o
M Tiaddi

chiét suat khong ddi n=+/3. Trong ving chiét
suat thay doi, tia sang la dudng cong c6 do doc
tang dan, bé 16m hudng vé tam O. Trong ving
chiét suat khong doi, tia sang 1a doan thang PQ. o
Do tinh ddi xtng va tinh thuan nghich cua chiéu N

truyén tia sang, tia sang ddi xung qua duong

trung truc caa doan thing PQ. Ta c6 hinh vé&

phac nhu hinh 4.2. (Khdng yéu cau vé chinh xac

Vi tri cia diém 10)

Hinh 4.2
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Noi dung

Chon hé toa do cuc (r,0) véi tam O, goc 0 la goc giira ban kinh di qua diém xét va ban kinh
c6 phuong cua tia t6i ban dau, diém t6i trén mat cau co toa do (R,0,)(Hinh 4.2), voi
0, =i,. Tai diém M trén duong di ctia tia sing c6 toa d (r,0), goc t6i cua tia sang tai M la

i, ta co: rdd=+tanidr L
Xét duong di ctia mot tia sdng trong khoi cau, phuong trinh c¢6 dang
do=+8" g — B85
r p

Xét tia sang di trong ving chiét suét thay doi. Pat p=r/R <1, ta dugc
- - - 2 -

3—1./) _ S|.n |.0 o pP—2p+ S|.n ZI?

P sini sini

in%i in%i
A,zl_sl_nzl_0 ool /1_3_ b ()
sin’i sin’i

(CO thé 1am CAu 4.1 tir (**), Véi p > % va Cau 4.2:

=0

sin?i,

=p. . =1-,/1-
Prin sin? 90°

=2sin? 2 = r., =2Rsin? L
2 2

in

Thay r = % vao hé thikc trén, ta duot iy = 70,5°)

T (") tace dpo—_ SN 0COSL o sinfipcosi
sinsi\/l_si“zio Sinzi\/sinzi—sinzi0
sin®i
Thay vao (*)
.n2. -
do=+| - SIn™ 1, — di
Sin“ 1
.
do=+| — sin®i, i

JsinZi—sin?i, (sin i Jsini—sin? io)

im in2i  ein2i :
401 _S|n|+«/sm i—sin®i, di =+ d(cosi) di
JsinZi—sin?i; \Jcos?i, —cos? i

Vi tia téi c6 i, =45° = 6, =45°, diém toi M (R,0,). Tia nay dén mat phan cach véi ving

c6 chiét suét khong déi tai diém P c6 toa do (%91) |

"0 =[] =) __ | 6,-0,- il—io—arcsin(cos_'1]+90°
% | |Jcos? i, —cos?i cosi,
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Noi dung

Véi 6,=45, Jﬁ.%.sin i,=Rsin45’ =i, = arcsin\/gz 54,7°, ta duoc :

0,-0, = [54, 7° —45° —arcsin(wj 9o°J 44,9°
cos 45°

0, =0, +44,9° =89,9°
Tia sang truyén thing trong phan chiét suat khong doi, téi diém Q (g ,0,). Taco
0, -6, =2(90° i) = 70,6° <=6, =160,5°
Goi OI 1a duong trung truc cua PQ, vai Q (% ,0). Taco
0-0,=90° —i, =35,3° <0 =1252°

Do rinh doi xiing va tinh thugn nghich cua chiéu truyen tia sang, tia sang doi xung qua Ol.
Tia sang ra khoi khoi cau tai diém N (R, 0,) . Taco
0, -0, =2(0—0,) =160,4° < 0, = 205, 4°

Cau V (4,5 diém)

Hop den dién

Khi do bang ngudn mét chiéu c6 dong dién 3 mA chay qua nén R
khong thé méc noi tiép vai C; L khdng mac giita hai dau mach. L

Khi do bang ngudn xoay chiéu thay xudt hién hién twgng cong huong _ —
dong rat 16n 100A nén dleu nay chi xay ra khi L, C méc néi tiép. ,l,
Machsg laL, C mdc néi tiép va song song véi R
V& so d6 mach trong hop den

Khi mac nguon mot chiéutacdé R+R, _YU__ 30 -
I 3,010
Hién tuong cong huong xay ra khi tong trg ciia mach nhanh LC bang khong.
. U 3
=w,L (1)vaR,=—1=—=0,03Q (2)
(DCh ICh 100

Dién tro cua ampe ké bang 0,03/1000=0,003 % so v&i tong tro caa mach nén R =1000 .

=1000 Q@

Tacd

2 2
L, U Uz -

IA _?Jrﬂ
wlC——L
W,

Véi i, =0,02A,U, =3V, ®, =120rrad/s, o, = 2000xrad/s

Khi o, =120nrad/s taco i, =iz +i . =

Tu phuong trinh (3)tacé Z . =151,7Q; Z, . = L - zi
o,C o, C

— C=17,4pF va L =1,5 mH,

Phwong an thuc hanh
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Noi dung

Co 56 ly thuyét:

Xét mot 18i sat tir hinh xuyén trén d6 co cudn cudn
day c6 sé vong 1a N. Khi cho dong dién chay qua
cudn day, trong 1ong 16i sat tir sé xuat hién tir trieong
va tur truong nay sé di qua qua khe ho nho.

Goi d 1a duong kinh trung binh 18i hinh xuyén. Chu
vi hinh xuyén 7zd 1a chiéu dai mach tzr.

Khi dong dién chay qua cudn day la I1 thi cam Gng tur

chay trong mach tir la: Kz 1o

B- MOMN—Q V6i g = 4107 (H/m) ~(A)— Ii
T

Ttr truong B s€ tac dong 1én phan tur Hall dat ¢ khe ho

cua hinh xuyén. Néu dong qua phan tir Hall 1a I thi s€

sinh ra hi¢u dién thé Hall la: /—
NI
U, =K,l,B=puK, —*1, @
nd i
Buong kinh trung binh d dugc tinh bang viée dung thude kep do kich thude duong kinh
trong va ngoai cua 1581 hinh xuyén.

Nhu vay béng viéc thay doi dong I1 qua cudn day, dung dd thi vé su phu thuéc Vu theo 11 ta
xac dinh dugc do tir tham p.

Trinh tz thi nghiém

* B tri thi nghiém

- Pua phan tir Hall vao khe 18i st tir sao cho tir treong sinh ra vudng goc mat phan tir Hall
va mac mach nhu hinh v&.

* Thao tac: ’ ’ o
- Po duong kinh trong va ngoai cua 18i sat tir hinh xuyén d; va dz nhiéu lan roi ghi lai. Tinh
trung binh — d =(d, +d,)/2.

- Pt bién tré & mach ndi phan tir Hall ¢ vi tri xac dinh, dong K, va ghi lai gia tri dong I2.

- it bién tré & mach ndi cuon day & vi tri xac dinh, doc dong Iy va gié tri Uy trén von ké
ghi gié tri 11 va Un vao bang.

- Lap lai véi céc vi tri bién tré R & mach ndi cudn day khéac nhau, ghi lai céc cap 11, Un vao
bang.

* Bang s6 liéu
Lan do I Un

Xz ly s6 liéu
d, +d,

- Tinh duong kinh trung binh d =

- Dyng d thi Y= Uy theo X = Iy, d6 thi c6 dang

Y =p,ukK, mX =AX voi A=p,uK, &
nd nd

- Tir d6 thi xac dinh goc nghiéng o ta co
NI n
nd uNLK,,
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