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Thoi gian: 150 phut (khong ké thoi gian giao dé)

Cau 1.(4,5 d@iém) Hai con tau chuyén dong trén ciing mot dudng thang véi cling van tdc khong doi v, huéng
toi gap nhau. Kich thudc cac con tau rat nho so voi khoang cach gitta chung. Khi hai tau cach nhau mot
khoang L thi mot con Hai Au tir tau A bay véi van toc u (vai u > v) dén gap tau B (lan gap 1), khi téi tau B

nd bay ngay lai tau A (lan gap 2), khi t6i tau A n6 bay ngay lai tau B (lan gap 3 ) ...
a. Tinh téng quang dudng con Hai Au bay duoc khi hai tau con cach nhau mét khoang | < L.
b. Hay lap biéu thurc tinh tong quing duong con Hai Au bay dugc khi gap tau lan thir n.

Cau 2.(4 diém) Trong mot binh cach nhiét chira hdn hop nudc va nude da & O°C. Qua thanh bén cia binh,
nguoi ta dwa vao mot thanh dong c6 mot 16p cach nhiét bao quanh. Mot dau ciia thanh tiép xtc véi nude
d4, dau kia nhiing trong nudc soi ¢ ap suat khi quyén. Sau thoi gian T, = 15 ph(t thi nude da trong binh tan
hét. Néu thay thanh dong bang thanh thép c¢6 cling tiét dién nhung khac nhau vé chiéu dai v6i thanh dong
thi nudc da trong binh tan hét sau thoi gian T, = 48 phit. Cho hai thanh d6 néi tiép v6i nhau nhu hinh 1 thi

nhiét d6 t tai diém tiép xac giita 2 thanh va thoi gian T dé nude da tan hét 1a bao nhiéu? Xét 2 trudong hop:

a. Pau thanh dong tiép xtic v6i nude soi.

b. Pau thanh thép tiép xtic v&i nude soi.

Cho biét voi chiéu dai va tiét dién thanh 1a xac dinh thi nhiét lugng
truyén qua thanh kim loai trong mét don vi thoi gian chi phu thuge vao
vat liéu 1am thanh va higu nhiét d6 giira 2 dau thanh.

Cau 3.(3,5 diém) Khi mic mot bép dién ¢ hiéu dién thé dinh mic U,
vao hai diém M,N nhu hinh 2 thi cong sut tiéu thu trén bép chi bang

5 ~ e A . , , X i~ .2 R , . n
5 cbng suat tiéu thu dinh muc cta bép. Gilra hai diém AB c6 hiéu

dién thé khong doi 1a Up. Bo qua sy thay ddi cia dién tré theo nhiét
do.

a. Hoi néu méc song song hai bép dién nhu trén vao hai diém M,N
thi tong cong suat toa nhiét trén hai bép gap bao nhiéu lan cong suat
dinh mtrc mot bép?

b. Ta c6 thé mic song song bao nhiéu bép dién vao hai diém M,N dé
tong cong suat toa nhiét trén cac bép 1a 1on nhat?

Cau 4.( 4,5 diém) Cho mach dién hinh 3. Biét R3 = 209, hiéu dién thé
gitra hai diém A va B 1a U = 22V; Ry 1a mot bién tre. Dién tré cac von
ké V1 va V, rat 16n, dién tro ampe ké A va day ndi khong dang ké.

a. Khi diéu chinh R, = Ry, = 2002 thi s chi von ké V; gap 1,2 lan s6
chi von ké V, va ampe ké A chi 0,1A. Hay tim cdng suat tiéu thu cua
doan mach AB va gid tri cac dién tr¢ Ry va R,.

b. Néu ta diéu chinh giam lién tuc gia tri ctia bién trd Ry tir Ry, dén 0
thi cong suat tiéu thu trén R,s& thay doi nhu thé nao?

c. R, ¢ gia tri nam trong khoang nao dé dong dién qua ampe ké A
c6 chiéu tir C dén D?

Cau 5.(3,5 diém) Hai diém sang S1 va S, ndm trén tryc chinh va ¢ hai bén thau kinh hoi tu cach thau kinh
lan lugt 9cm va 18cm. Khi d6 anh cua S; va S; qua thau kinh tring nhau. V& hinh giai thich sy tao anh trén

va tir hinh vé tinh tiéu cu cua thiu kinh.
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TRUONG THPT CHUYEN PHAN BQI CHAU

Y | Noi dung

Piem

+ Thoi gian hai tau di dugc tir khi cach nhau khoang L dén khi cach

nhau khoang I 1a: t= ="
2V

'+ Téng quang dudng con Hai Au bay dugc dén khi hai tau cach nhau-
mot khoang I1a:  S=ut= ul'z—_I .
v

+ Goi By By....Aq, Az 12 vi tri Hai Au gap tau B va tau A lan 1, 1an
2,...
+ Lan gap thir nhét:
_Thoi gian Hai Au bay tir tu A t6i gip tu B tai By 1&: t, = ———
u+v
Ay B, B

A di bl B

+Langap tha2: S
- Thoi gian con Hai au bay tir By dén gap tau A tai A;:
t, :ai_Blzuti jizﬂ )
U+v U+v t, u+v

+ Lan gap thu 3:
- Thoi gian Hai au bay B,A; thi tau B di khoang:
Bb =vt, =bA =AB -Bb =t,(u-v).
- Thoi gian hai 4u bay tir A; dén B :
poBA UV L _u-v
u+v u+v t, u+v

+T1‘1:(1)Vé(2):%=

t, t ot t, _u-v u-v

—_— s = = s =1 - :>t2_ t1
t1 tz t4 tn-l u+v u+v

0,25

0,5




. U—v n-1
t=|—| t.
" (u+vj h

Tue(1)va(2)suyra:r =R [\/g—lj :

+ Khi mic 2 bép song song: dién tré twong dwong 2 bép 1a: Ry = —

- Cuong d6 dong dién trong mach chinh:

0,25
Tong quang dudng Hai Au bay dugc:
n-1
_ u-v u-v 05
S=S+S,+..+S =u(t,+t,+...+t ) =ut | 1+ ..+ '
1 2 n (tl 2 n) t1|: U4V (U+VJ :l
L { u-v (u—vj”_l:l
=U—|1+—+... ] — .
U+v|l u+v u+v
+Goi Q la nhiét lugng truyén tir nude sb6i qua thanh dé nude da tan 0,5
het. Tacd phuong trinh: Q=ka(t- W)Ta=k(-t)Ta. |
O day kg va k¢ 1a hé so ty 1€ ung va1 dong va thép, nhiét @6 cua nudce
s6i la: t,=100°C va nhiét d6 nudc d4 1a: t,=0°C.
Suyra:k—d_—‘=3,2=[3 0.5
""""" L<t____:I:d___’_______________________________‘______________________________
+Khi mac nai tiép hai thanh thi lugng nhiét truyén qua cac thanh
trong mot gidylanhunhaw, 05 .
Trwong hep 1: + Khi dau thanh dong tiép xtc véi nudce soi ta co: 075
k(to- ) = ke(t- ) — t=L2"% = 76 2°C !
_____________________________ L SO
+ Va ta ciing co: - 0,75
Q=kq(t2-t)) T;=kg(to-t) T. Suyra: T =T, '[2 t1=63 phut .
_______________________________________________ 28RS DU RS R
Truwong hop 2: + Khi thanh thép tiép xtc véi nude soi: 0,5
k(bp-1) = ky(t-1,) — t= Patle= 2380
B .
+ Va ta co: Q = kd (t2 - t]_) Ty= kt (tz' t)T
Suyra: T =T, Loh_ g3 phut. 0.5
t,—t
Goi dién tr¢ cua bép 1A R, Iy, 1a cuong d6 dinh muc cua bép . 0,5
+ Khi mac 1 bép:
P I°’R 5 \F
—L = ==. Suyral= |-l 1).
Pdm Iij 6 y 6 dm ( ) _________
Mat khac taco: U=I(R+r)=I4,. R (2) . 05

0,5




2
p=12R-— 2 R U 1 05
.( [6 2 R (6 1
R?| .2 -1 2l 2=
5 5 2
3Pi=;2z1,41 lan .
dm 2 \/6_1
5 2
+ CONng suat toa nhiét trén cac bép:
2 2
P=iP Ry=z = fa __ U
Ry +r
( d ) (Rm +L 015
VR
Ap dung bat dang thie Cosi ta co P, khi: Ry =r = R[\/E—lj
- Gia sir 6 n bép mic song song thi c6 dién trd twong 1a:
thzﬂzR[\/g—ljzn:].OA?... 0.2
Do n Ia s6 nguyén nén cong suét cuc dai ndm 1an can gid tri P, va |
lg v6i gia tri =10 hoic n=11. 05
+Néun =10 suyra: Ry = % thi céng suat tiéu thy trén cac bép 1a:
P, =2,61778..P, .
+Néun=11suyra: Ryq = 1_R:L thi cong suat tiéu thy trén cac bép 1a
P, =2,61775..P, .
IS A 025
+ Do: P, > P, nén dé cong suat tiéu thu cac bép cuc dai thi can méc
10 bép song song .
- Goi 0 chi cac Von ké Vi va V; lan lugt 13 U; va U, ta co: 0,5
R12 Ul A R3RX0 —
22 -"1-12 (PhvaR, =—3%2=10Q (2), Rae=Rix+ Rsx (3
R3x Ug ( ) 3X R3+Rxo ( ) AB 12 3X ( )
Tu (1), (2) va (3) suy ra: Ry, =120 va Rag = 220
e v
- Cbng suat tiéu thy trén doan mach AB la: P=——=22W.
AB
P 22 05

- Cuong d6 dong dién trong mach chinh la: | = U =1(A)




Suyra:lz=1Ix= IEZ 0,5(A).

- Néu dong dién qua A c6 chiéu tir C dén D thi: ;=I5 + 15=0,6A (4)
val,=lyx - 1a=0,4A (5). Tt (4) va (5) suy ra:

R1=%=ZOQ va RZ=%=3OQ.
2

iy

- Néu dong dién qua A co chiéu tir D dén C thi do tinh d6i xémg nén
ta c0: R;=302 va R,=20 Q.

- COng suat tiéu thy trén Ry khi bién tré thay doi gia tri 1a:
U 2
PX = R—X (6) .

X

- Mit khéc ta lai c6: 29X = R (7y va
U R,

RRR, _ 20R, _240+32R,

Q) (8); RAB = R12 + Rsx =

440°R, 440°

- Tu (6), (7) va (8) suy ra: P, = Sl 2
X

X

240°

Ta tim thay Py 16n nhat khi : =32°R, =R, =7,50Q .

- Vayta théy khi giam lién tuc gia tri cua R, tir R, = 2002 dén
Ry = 7,502 thi cong suat toa nhiét trén Ry ting lién tuc ti gia tri
cuc dai va sau d6 giam lién tuc gia tri cua Ry tr Ry = 7,50 dén
0 Q thi céng suat nay lai giam lién tuc dén 0.

222 132°R, +240.32
R

0,5

* Truong hop: Ry =30 Q: )

Cuong d6 dong dién qua ampe ké c¢6 d6 1on 1a:
U, Uyl [IR, IRy U

R R| |R Ry | R,+R,
R, R,
R, +R

R Ra
R R

la=[l,—15]=

Vo1 Ry =

X

330-24,75.R,
450+ 60R,
+ Pé dong dién qua ampe ke c6 chiéu tir C dén D thi:

330-247R, 5 o kni 0<R< ().
450+ 60R, 3

Thay s6 ta co biéu thirc: 15 =

* Xét truong hop Ry =20Q2:
330-11R,
300+ 40R,
+ Pé dong dién qua ampe ke ¢6 chiéu tir C d¢én D thi:
330-11R,
300+40R,

Tuong tu ta co: I5=

>0 suyra: 0 <R=<30Q.

0,5




+ V& dung hinh va giai thich tai sao v& dugc nhu vay:
- Hai anh trung véi nhau nén mat anh 1a anh that va mot anh 1a ao .
- 510 < S,0 nén anh cua S; la anh 4o, anh cua S, la anh that .

+Tu hinh vé ta co:
ss, Sl S0-9

Sil//ON =>=t=—"="_" (1)
SO SN SO
OI//NF’:>S—O.— SL__50 (2)

SF' SN SO+ f

+Tu(1) va (2 = =—*= f50=9(SO+f) (3
R I T A A torh ©
+Tuong tu S,1//OM: DEZS_M 4)

ss, Sl

MF/o1:SE _MS )
0 s

@) va@) »=2-F_50-1__s0 _ 1
S, SO SO s0+18 18

= £50=18(S0- 1)

+Tir (3) v (6) ta co : 9 (SO + 1) = 18 (SO - )= 3f = SO

Thay SO vao * ta co: %:%: f =12cm

Ghi ch(: + Tét ca cac bai toan néu giai theo cach khac ma dung déu cho diém tbi da.

+ Mot 1an thiéu don vi trir 0,25d, con 2 lan tré 18n trong ca bai thi trir t6i da 0,5d.
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