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CUA TRUONG THPT CHUYEN KHOA HQC TU NHIEN
Thoi gian lam bai: 150 phut

Cau |: Tha nhe mot cde rong hinh tru theo phwong thang dung, miéng cc hudng 1én trén vao mot chat
long X thi khi can bang cdc ndi va miéng cbe cach mit chat long mot khoang 1a hy = 5,0 cm. D nhe cét
vao coc dén khi khéi luong cat trong cbe 1a my = 0,20 kg thi cdc bit dau chim. Tha nhe cdc trén (lac dau
chua c6 cat) vao binh dung chit 16ng Y thi miéng cbc cach mat chat 16ng mot khoang 1a h, = 6,0 cm. B
nhe m, = 0,30 kg cat vao cdc thi cdc bit dau chim. Trong toan bd cac qua trinh trén cdc ludn gitr & vj tri
thang dimg.

a) Tim ty s khdi lwong riéng ctia hai chit long X va Y.

b) Tim chiéu cao va khdi lugng cua cc.
Cau I1: Bé nghién ctru tinh chat nhiét ctia chit rin X (khong tan trong nudc) nguoi ta 1am thi nghiém sau:
Tha miéng chat ran X c6 khéi lugng m; = 2 kg & nhiét d6 t1 = 20 °C vao binh chita nudc ¢ nhiét do
t, = 90°C thi khi can bang, nhiét 6 cua hé 1a tcg = 70 °C. Nhiét dung riéng ciia chat X ¢ 20°C Ia
c1 = 840 J/(kg.K), nhiét dung riéng ctia nudc 1a khong ddi va bang ¢z = 4200 Ji(kg.K). Bé qua su trao ddi
nhiét véi binh chira va moi truong.

a) Coi rang nhiét dung riéng cta chat X ciing khong d6i. Tim khéi luong nudc trong binh.

b) Trén thuc té, khdi lugng nudc trong binh chinh xac 1a m, = 1,05 kg Sy sai léch so véi két qua tinh

dugc trong phan trén 1a do nhiét dung riéng cx cta chat X phu thudc yéu vao nhiét do t. Gia thiét su

phu thudc d6 duge moé ta bang quy lut cx = ¢y (1 + at) trong d6 t 1anhiét do cua chat X tinh theo don

vi °C, ¢, va a la cac hing s6. Hay xac dinh ¢, va a.

Cau 111: Bo bong dén duge mac vao higu dign thé khong doi U qua Rs M n dén
mot dién trd Rs (Hinh 1). Dién trd cac bong dén cung bang R va khong — - ‘
phu thudc vao hiéu dién thé. Khi c6 n1 = 2 hodc n; =9 bong.dén mac [
song song vao M va N thi tong cong suat tiéu thutrén cac bong den U 03¢
trong ca hai truong hop déu bang P. T N
a) Hoi khi c¢6 n bong dén mic song song vao M va N thi cong suat T
tiéu thy ctia mdi bong dén 1a bao nhiéw (biéu dién két qua theo P Hinh 1
van)?
b) Tim n dé téng cong suat tiéu thu ciia bo bong deén 16n nhét.
Cau 1V: Nguoi ta tim thiy trong ban thao ctia Snell mot so d6 quang hoc, ma ..
theo mo ta di kém thi d6 1a hinh v€ anh ctiia mot doan théng AB qua mot thau kinh a
(A va B déu nam ¢ trudc thau kinh). Do dé 1au ngay nén nét vé& bi nhde va nay |
chi con thay 16 4 diém trong d6 ba diém nam & cac dinh cua tam gidc vudng can |
(vuodng tai A) Véqm(f)t diém ‘6' trong tam cua tam giac do (Hinh 2). Cac diém trén A‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
hinh v& 14 edc diem ¢ hai dau cua vat va hai dau cua anh. Hinh 2

a) Diém B 1a diém nao trén hinh v&? Hay giai thich.

b) Bang cach v&, hiy khoi phuc vi tri quang tdm va céc tiéu diém cta thau kinh.

¢) Biét tiéwew cua thau kinh 1a f = 6 cm. Tim chiéu dai AB cua vat va goc nghiéng cta vat AB voi truc

chinh ctia thau kinh.
Cau V: Cho mach dién nhu Hinh 3. Hiéu dién thé giita hai dau
mach khong dbi va bang U. Cac ampe ké gidng nhau cé cing
dién tro' Ra. Gia tri dién tro R = 12 Q; R 12 bién tré. Khi Ry = 12
Q thi ampe ké A1 chi l; = 120 mA, ampe ké A, chi I, = 40 mA,
dong qua ampe ké A, c6 chiéu tir M dén N.

a) Tim Ra va U.

b) Tim Rx dé téng s6 chi cta ba ampe ké 12 410 mA.
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Cau I: Goi S 1a tiét dién, mo 1a khoi lugng va h 1a chiéu cao ctia coc; D1 va D2 lan luot 1a khdi
lwong riéng cua X va Y. Ta c¢6 cac phuong trinh can bang lyc:
Khi cbc rdng: 10m, =10D,S(h—h,); (1)
10m, =10D25(h —h, ); (2) 0,25x 4
Khi céc bét dau chim: 10(m, +m, )=10D,Sh; (3)
10(m, +m,)=10D,Sh. 4)
a) Tur (1) va (3), ta c6: m, =D,Sh;; Tur (2) va (4), ta co6: m, = D,Sh,
&:ﬂ_S_hZ:ml_hZ:og 0,50
D2 Shl mZ m2hl
b) Tr (3) va (4), ta co: M=ﬂ=m1—h2:»m0=%2‘h1)=2009. 0,25
My +my Dz mZhl m2h1 - mlh2
Tir (1) va (2), ta co: "2 - By _ My ho (M —mh, o 0,25
h_hl Dz mzhl mZhl_mth
Cau 11: a) Ta ¢6: Qumu = MG, (tes —t, ) Qua=MyC,(t, —teg) 0,25 x 2
Tir phuong trinh cin bang nhiét: Qiu = Qua=> M, = m =1kg 0,50
Cz(tz _tCB)
b) Nhiét dung riéng trung binh cta X trong dai nhiét do trén cé'thé tinh tir phuong trinh can
bang nhiét
m,c,(t, —t
MCrg (tCB _tl): mzcz(tz _t(:B):> Crg = M =882J /(kg-K) 0,25
ml(tCB _tl)
Véi ¢, =Cl+2C1 — ¢, =924 /(kg.K) 0,25
o =g+ 20a) =840 of S 780043 /kaK) 0,25 X 2
Giai h¢: = 1 ,
¢, =C(1+70a)=924"" |¢g=—-~20810° K™
480
u?> R
Cau II: a) Tong cong suat tiéu thu cua by bong dén la: P, = > — ™ 0.25
n ]
Rs + R)
n
2 2 2 2
Véing=2van,=9: P= UR 25: U'R 2332(R5+Ej :Q(RS Ej 0,25
RY M R) M 2 9
Ry +— Ry +—
n n, 0,25x 2
2
R, = R _R p— 18 U_
P UM 18 Uz (3442 )
=>PR=-"= 5 = —=|——F—|P
n  (nRy +R) (n+3ﬁ)2 R (n+3/2
. (e N R 0,25
b) Ap dung bat dang thirc Cosi cho mau cua (*), Pn cuc dai khi n= FS =32 ~4.24.
0,25

Do n chi nhan gia tri nguyén, nén ta can x¢ét hai gié tri gan nhatlan=4 van=>5.




4 5

> (s+3v2f (6+3v2)

nén chon n = 4. Vay: Mic 4 bong dén thi cong suét s& 16n nhat.

0,25

Cau IV: a) Giao diém cua dudng thing AB va A’B’ 1 diém I ndm trén mit thiu kinh. Do A
va B déu nam trude thiu kinh nén I phai ndm ngoai doan AB.

Néu B 1a mét trong hai dinh con lai cta tam giac thi I ndm trong doan AB (V6 1y). Vay B phai
ndm tai trong tAm ctia tam gidc.

b) Hinh vé:

J
\A’
AFOF\

Chon mot trong hai dinh con lai 1a A’, dinh condlai 1a B’:

Kéo dai doan thang AB cat A’B’ tai diém I nam trén mit thau kinh.

Kéo dai doan thang BB’ cit AA’ tai quang tim O cta thau kinh.

Théu kinh 14 thau kinh hoi ty.

B 1a trong tam, nén Ol 1a dudng trung binhicua AAA’B’ nén OI//AB’ tic Ol L AA’
= truc chinh A di qua AA’.

Ké dudng Bx//AA’ cat OFtai J. Kéo'dai B’J cat AA’ tai tiéu diém F’.

Lay F d6i xtmg F’ qua O.

* Truong hop A’ va B” ddi chd, ta c6 cach dung tuong ty.
¢) O 14 trung diém AA’ = OA = OA’ = 2f =12 cm.
— AB’=AA’=24cm = IA’=1B’=1A =122 cm

= AB = % Al =8v2cm . Géc hop gitta AB va AA” 13 45°.

0,25

0,25

0,50

0,25

0,75

Cau V: a) Do tinh dbi ximg ctia mach nén s chi ciia ampe ké A3 ciing 1a 120 mA nhu ampe
ké A1. Taco: Ir = la1— laz = 80 mA.

Uan = Ir.R = 1a1RA + 1a2(Ra + R) = 0,08.12 = 0,12Ra + 0,04(Ra + 12) = RA=3 Q.

Uag = laiRa+ IRR =0,12.3 + 0,08.12 = 1,32 V.

b) Do Ra<R nén khi chua c¢6 cdu MN (A2 va Ry) thi Uun>0 = gén cidu MN thi dong qua Az
theo chiéu tir M dén N.

Theo gia thiét: Ta1 + a2 + las = 2la1 + la2 = 410 MA = 0,41 A (1)
Mit khic: U = Ia1Ra + IrR = 1a1Ra + (Ia1 — 1a2)R
= 151a1 —12Ia2 = 1,32 2

Tir (1) va (2), ta c6: Ia1= 0,16 A; 1a2 =0,09 A

1,0

1,0




= Ir=0,07 A. Ur = IrRR = la1RA + 1a2(R + X) = 0,07.12 = 0,16.3 + 0,09(12 + X) = x = 1Q.




