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Céu 1 (3 diém ): Co hoc m
Mot cai ném c6 khoi lwgng 2m, c6 dang ABCD nhu hinh vé, goc 6, = 30°, A

goc 0, = 45°, ¢ thé trugt khong ma sat trén mit san ngang. Vat nho khoi 1B
luong m bét déu‘ trugt khong ma sat trén mat ném AB va BC tu dinh A 0,

khong vén téc dau.
a.X4c dinh gia toc cia ném?
b.Biét AB = BC = 0,5m. Xac dinh quing duong ma ném trugt duoc tir B
khi vat m bt dau trugt tir A dén C?
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Céu 2 (3 diém ): Nhiét

Mot mol chat khi li tudng thyc hién chu trinh bién d6i sau day: tir trang thai 1 voi ap suat p; = 10° Pa, Nhiét 4o
T, = 600K, giadn n¢ déng nhiét dén trang thai 2 c¢6 p, = 2,5 .10* Pa, 1i bi nén dang 4 ap dén trang thai 3 c6 T
= 300K rdi bi nén dang nhiét dén trang thai 4 va tro lai trang thai 1 bang qué trinh dang tich.

a) Tinh céc thé tich V, V,, V3 va ap suét ps. V& do thi chu trinh trong toa d6 p,V (Truc hoanh V, truc tung p)
b) Chat khi nhan hay sinh bao nhiéu cong, nhan hay téa bao nhiéu nhiét luong trong mdi qua trinh va trong ca
chu trinh?

. , 5R
Cho biet: R = 8,31 J/mol.K ; nhi¢t dung mol dang tich C, = cong 1 mol khi sinh trong qué trinh gian né

7 7 o %
dang nhiét tir thé tich V dén thé tich V> la: A =R.T.Ln(7)
1

Ciu 3 (3 diém ): Tinh dién — Dong dién mot chiéu

Cho mach dién nhu hinh v&. Bién tr& AB 1a 1 day dong chat, dai 1 = 1,3m, tiét dién S = 0,Imm?,
dién trg suat £ = 10 °Qm .U la hiéu dién thé khong d6i. Nhan thay khi con chay & cac vi tri cach dau A hodc
dau B nhiing doan nhu nhau bang 40cm thi cong suat tod nhiét trén bién tr¢ 1a nhu nhau. Xéac dinh R, va ti s6
cong suat toa nhiét trén R, ung voi 2 vi tri cua C?




Cau 4 (3 diém ): Dao dong diéu hoa o

\ . 1 Lo .
Mot thanh dong chat AB = 2L, momen quén tinh [ = 3 mL? dbi v6i truc vudng

gdc voi thanh va qua trong tdm C cua thanh. Thanh trugt khong ma sat bén

2L\/_

trong nura vong tron tam O ban kinh R = . Chting minh thanh dao dong

diéu hoa? Tim chu ky dao dong cia thanh?

&
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Ciu 5 (3 diém ): Dong dién xoay chiéu. Lo

Cho mach dién nhu hinh v&:Mot dién tré thudn R,mot tu dién +
C.hai cudn cam li tuong L, = 2L L, =L va cac khoa KI,KZ s
(Rk = 0) dugc mic vao mot ngudn dién khong doi (co suat
dién dong ¢,dién tr6 trong r = 0).Ban dau K, dong, K, ngit. R ’T‘
Sau khi dong dién trong mach 6n dinh, nguoi ta dong Ko, ngat — ]
K. Tinh hiéu dién thé cuc dai & tu va I, max. ?

Ciu 6 (3diém ): Quang hinh hoc

Mot vat sang AB dugc dat vudng gdc voi truc chinh cua thau kinh hoi tu tiéu cu 20cm. Sau thau kinh nguoi ta
dat mot man E ¢6 dinh, cach vat 92cm. Gitta vat AB va thau kinh nguoi ta dat mot ban mat song song co bé day
6¢m vudng goc voi truc chinh. Khi di chuyén thau kinh trong khoang gitta ban mét song song va man ngudi ta
thdy c6 hai vi tri ctia thiu kinh cho anh rd nét thén man, hai vi tri nay cach nhau 30cm.

1) Xac dinh chiét suit cia ban mit.

2) Gilr vat va man ¢b dinh, bay gid ban mat song song dugc dat sau thau kinh, nguoi ta tinh tién ban mat
song song trong khoang giira vat va man ciing nhan thdy rang c6 hai vi tri ctia thu kinh cho anh 15 nét
trén man. Xac dinh hai vi tri nay.

Cau 7 (2 diém ): Phuong an thue hanh.
Lam thé nio xac dinh hé s6 ma sat cia mot thanh trén mot mit phang nghiéng ma chi dung mot lyc ké(hinh
v&)?Biét do nghiéng ciia mat phang 1a khong doi va khong du 16n dé cho thanh bi truot.
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Ciu 1 (3 diém ): Co hoc
Mot cai ném c6 khdi luong 2m, c6 dang ABCD nhu hinh v&, goc 6, = 30°, goc 0, = 45°, ¢6 thé trugt khong ma
sat trén mat san ngang. Vat nho khdi luong m bat dau truot khéng ma sat trén mit némAB va BC tir dinh A
khong van toc dau.

a.X4c dinh gia toc cia ném?

b.Biét AB = BC = 0,5m. Xac dinh quang duong ma ném trugt dugce tur khi vat m bét dau truot tir A dén C?
Pap an

Ciu Loi gidi Piém
1 3d

\I"M

D O
T

a.Trén doan AB, vat co gia tde a{ .
+ Ap dung dinh luét II Niuton chiéu 1én AB :
mgcos0, + Fsinf, = ma,

0,5d
> a,= gcos0; + a;sind; (1) ’
+ Gia tbc ctia vat m ddi v6i mat dat theo phuong ngang 14 : 0,5d
a,x-a = a,sind; - a
+ Theo phuong ngang, d6i véi hé :
m(a, - a;)—2ma; =0
= a,sin0, = 3a, (2)
gsin26, ) 0,5d
Tr(H)vaQR)= aj= —————— =L5Tm/s
u()va(2)= a 2(3- sin” 6,)
+ tuwong tu khi vat trugt trén BC :
. 0,5d
gsin26, )
= =2m/s
2(3- cos” 6,)
b. Goi quang duong ném truot 1a S, d6 dich chuyén cua vat theo phuong ngang 1a
S?
Ap dung dinh luat bao toan dong lugng theo phuong ngang : 0,5d
m(S’-S) —2mS =0
1 1 1
= S= 3 S = EDC = E(ABsinﬁl +BCcos0,) ¥ 0,2m

0,5d
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Ciu 2 (3 diém ): Nhiét

Mot mol chét khi 1i tudng thuc hién chu trinh bién d6i sau day: tr trang thai 1 véi ap suét p1 = 10° Pa, Nhiét d6
= 600K, gian n¢ déng nhiét dén trang thai 2 ¢6 p, = 2,5 .10 Pa, 10i bi nén déng nhiétt dén trang théi 3 ¢6 T

= 300K rdi bji nén ding nhiét d&én trang thai 4 va tr¢ lai trang thai 1 bang qua trinh dang tich.

a) Tinh céc thé tich V, V,, V3 va ap suét ps. V& dd thi chu trinh trong toa do p,V (Tryc hoanh V, truc tung p)

b) Chat khi nhan hay sinh bao nhiéu cong, nhin hay téa bao nhiéu nhiét luong trong mdi qua trinh va trong ca

chu trinh?

. , 5R
Cho biet: R = 8,31 J/mol.K ; nhié¢t dung mol dang tich C, =5 cong 1 mol khi sinh trong qua trinh gian n¢
dang nhiét tir thé tich V, dén thé tich V, la:
V.
A=R.T.Ln(=)
4

, , 4 n(Fa
DAP AN
a) Ap dung phuong trinh trang théi tim duoc: - !
Vi ®0, 05m V,=02m’
V;=0,1 m® ps=5.10*Pa O
R R RRCEERREE D (0,25(1) 510t
Do thi nhu hinh vé:
2,5.10%
a L
b) *Qudtrinh 1-2: T =const > AU =0 : Nhiét V(&)

nhén dugc bang cong sinh ra

£
Q] :A1:RTL1'1 — R
4
0 2] (0,5a)
*Qua trinh2 -3 :
5
AU=C,.AT= ER(T3 —Ty)=-623250). i (0,25d)
Khi nhén cong A :
Ar=p2(V3s=V2)==-2500J ..o e (0,5d)
Khi téa nhiét Q, :
Q= AUs+ Ay =-8732,5) i (0,25d)

*Quatrinh3—-4: AUs;=0
Khi nhéan cong va téa nhiét:

Q;=A3;=RTLn % == 1728) (0,25a)
*Quatrinh4 -1:V =const > A,=0
Khi nhan nhiét:

Q:=AUs=C, . AT =62325] oo, (0,254d)
*Vay trong cé chu trinh thi:
- Khi nhén nhiét:

Q=0Q1+Q+ Qs+ Qs =2684T .o (0,254)

- Khi sinh cong :



' A=A+A+A;=2684] ... (0,25d)
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Cau 3: (3 hieam)

Cho mach dién nhu hinh v&. Bién tré AB 14 1 diy dong chat, dai 1 = 1,3m, tiét dién S = 0,1mm?, dién
trd suat £ = 10" °Qm .U 1a hiéu dién thé khong ddi. Nhan théy khi con chay & cac vi tri cach dau A hoic dau B
nhimg doan nhu nhau bang 40cm thi cong suat toa nhiét trén bién tré 1a nhu nhau. Xac dinh R, va ti s6 cong
suét téa nhiét trén R, ung voi 2 vi tri cua C?

Caau 3 : (3 iiieam)

Goi Ry, R; 1a dién trd cua bién trd tng vdi 2 vi tri trén cua con chay C; R 1a dién trd toan phan cia bién trd:

4 9 ~
R =—R R, =—R
LT » TR (0,5 n)
P, @ (IR =R 0,5 f
P,=P; R, + R, 1 R, +R, 2 e (0,5 n)
— 6 .
9R()= R1R2 :BR ............................................................... (0,5 n)
Goi I, I 1a cuong d6 dong dién qua R, trong 2 trudng hop trén
U 13U ;.U 13U 05 A
1 R, +R, 10R 2 R,+R, 1SR ( , n)
9 11 = 1,512 ............................................................................ (0,5 ﬁ)
P o
D TS (0,5 )
P2
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Ciu 4 (3 diém ): Dao dong diéu hoa

\ . 1 Lo . n T \ A
Mot thanh dong chat AB = 2L, momen quén tinh [ = 3 mL? ddi vai truc vudng goc véi thanh va qua trong tim

C ctia thanh. Thanh truot khong ma sat bén trong ntra vong tron tdm O ban kinh R = g . Chtrng minh thanh
dao dong diéu hoa? Tim chu ky dao dong ciia thanh?
4 3d
X
+Taco:cosoic=4C =48 3
R 2R 2
R
Z0C=7 0,5d
+ Ap dung dinh luét bao toan co ning , gbc thé ning tai O :
1 1 R
Esz-f‘ EIG’z-ngcos8=const 0.5 d
R 1 2
Mav=—0val=_-mL*= mR
2 3
R’ R
2 m—0’? - mg— cosO = const
A 4 \ 2 A \ , ’ 5 035 d
+ Lay dao ham 2 v€ va xét goc nho, ta duoc :
2
MR oy 2R o gine —O0
2 2 0,5d
SR. " +g.6=0
> " +% 0 =0 : Vat dao dong didu hoa.
pit o> =£ = =% 0.5d
R R
> T= 271\/E
g
0,5d
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Cau 5:(3diém)
Cho mach dién nhu hinh v&:Mot dién trd thuan R,mot tu dién C,hai
cudn cam li twong L, = 2L, L, = L va céc khoa K;,K, (R = 0) duoc
méc vao mot nguén dién khong doi (co suit dién dong ¢ ,dién tro
trong r = 0).Ban dau K, dong, K, ngit. Sau khi dong dién trong
mach 6n dinh, nguoi ta dong Ko, ngét K. Tinh hiéu dién thé cuc dai
O tuva I, max. ?

Gii:(3diém)
+K, dong, K, ngét, dong dién 6n dinh quaL;:/, =%

K, ngit, K, déng: Vi 2 cudn mic song song

ULi=Ui2 =Ua = - 2L (11 — I()) = le e 2L (Io — 11) :Liz (1)

2L 2L} . Lij Lcu

2
2 2 2 2 @)
Ic =11—-12° Utmx @lc=0 1, =1,=1 3)
(2) va (3) = CUO2 =2L]02 - 2Li12 - Li22 =2L[02 - 3LI°
(]):> 2L1, =Li, +2Li, =3LI = ]| :%
5 cu =212 = U, =1, 2k = 2L
3 3C R\N3C
+Khi tu dién phong hét dién thi I, va I, cuc dai
2 2 2
2[’10 :2L111nax + L12max (4)
2 2 2
1
(1) = 2L (IO - Ilmax) = LIZmax = IO - Ilmax = EIZmax (5)
(4) = 2L[§ :2L[I2max +L[22max = 215 :2112111ax +[22max
2 2004~ Lo o + L) =5 @ To+ s = b (6)
4 4¢e
= = —[ = —
(5X6) 2T = 510 =5
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Ciu 6 (3diém ): Quang hinh hoc
Mot vat sang AB dugc dit vudng goc vai truc chinh cia thau kinh héi ty tiéu cw 20cm. Sau thau kinh ngudi ta
dat mot man E ¢ dinh, cach vat 92cm. Gitta vat AB va thau kinh nguoi ta dat mot ban mat song song co bé day
6¢cm vudng goc voi truc chinh. Khi di chuyén thau kinh trong khoang giita ban mét song song va man ngudi ta
théy ¢6 hai vi tri cta thau kinh cho anh rd nét thén man, hai vj tri nay cach nhau 30cm.
3) Xac dinh chiét suit cua ban mit.
4) Gilr vat va man ¢b dinh, bay gid ban mat song song dugc dat sau thau kinh, nguoi ta tinh tién ban mat
song song trong khoang giita vit va man ciing nhan thiy riang c6 hai vi tri ctia thau kinh cho anh rd nét
trén man. Xac dinh hai vi tri nay.

DAP AN
a)Goi :
L: khoang cach A A..
1: khoang cach giita 2 vi tri thdu
1=30cm. B By
2 2
f:L4'Ll L L2—4Lf-12=0 i A2

©L*-80L-900=0

L=90cm
> { _— B?

L =-10cm ( Loai)

_ kinh.

Theo dé AA, = 92cm
= D§ doi anh qua ban:
AA1 = AAZ - A1A2
=02 =00 = 20 ittt (0,5d)

e(1- l)
n

b) B
So do tao anh: T

AB -LA}B,] -, A’zB,z




d d, d d’,
e(l- l)
A’lA’z = n 2cm
© A’ B’ ludn cach man 2cm
= Khoang cach anh — vat AA’, qua thau kinh 13
AA1=92 -2 =00Cm.......ooiiiiiiiii i, (0,5d)
e d’1 +d1 =90 cm (1)

............................................ (0,5d)
Ta o 1 1 . 1 )
aco: 7 =t
fod 4
(1) va(2) ® d; =30cm
d> = 60cm
Vay thau kinh ¢ vi tri cach vat 30cm hoac 60cm.....................c..ee. (0,5d)
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Céu 7 (2 diém ): Thue hanh.,

Lam thé nao xac dinh hé sé ma sat cia mot thanh trén mot mat phfing nghiéng ma chi dung mdt luc ké(hinh
v€)?Bict d nghiéng ciia mat phang 1a khong doi va khong du 16n dé cho thanh bi trugt.




Pap an cau 7:Thuc hanh.

Dé thanh chuyén dong lén,déu: FL= UPcosl+ PsinC (1).
beé thanh chuyén dong xuong déu: Fx= #Pcost - Psin® (2).

. F -F F, +F .
(1) va(2) = sint = L2P L. cosll = —L—X =Psin’> ¢ + cos’d=1.
9( F, - Fy )2+( Fy+Fy )2:1
2P 2P
FL+FX

2 " ar -G, - R )

Po Fi, Fx, P béng luc ké va str dung cong thirc trén dé suy ra 4

(0,25d)
(0,254)

(2X0,254)

(0,5¢)

(0,5¢)



