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Thoi gian lam bai: 180 phut, khéng ké thoi gian phadt dé
( Bé gom 04 trang)

Cau 1 (3,0 diém):

T d6 cao h so v6i mat dat ta can phai ném mot hon dé tring dich M véi van téc ban dauv, .
Cho biét M & do cao H ( H > h) va cach noi ném theo phwong nam ngang mét khoang L. Chon
hé truc toa do Oxy goc O gan tai mat dat, Oy thang ding lén trén va di qua diém ném, Ox nam
ngang ( Hinh 1). Héi c6 thé ném hon da tring dich M véi van tdc ban dau c6 gia tri nhé nhat
bang bao nhiéu? Bé qua sitc can cta khong khi.
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Hinh 1

Cau 2 (2,5 diém):

MGt xi lanh kin, ddt thang diéng, bén trong c6 hai pittong khdi lwgng m;, vam, c6 thé trugt khong
ma sat ( Hinh 2). Cac khoang A, B, C c6 chita nhitng khoi lwgng khi bang nhau cia cing mot
chat khi li twong. Khi nhiét do chung ctia hé 1a 24°C thi céc pittdong ditng yén va cic khoang A,
B, C c6 thé tich twong ¢ng la 5 lit, 3 lit va 1 lit. Sau d6 tang nhiét do cta hé vdi gid tri T thi cac
pittdng cé vi tri can bing mdi. Lic d6V, =2V,. . Hay xac dinh nhiét d6 T va thé tich V, (ngnhiét
doT.
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Cau 3 ( 3,0 diém):
Cho mach dién nhw hinh 3.

Hinh 3

Trong d6 suat dién dong va dién trd trong caa nguon E, =E, =6V, =1Q 'r, =2Q ; Mach
ngoai co R, =5Q | R, =4Q va dién tr6 R; von ké V chi 7,5V. Gia st dong dién qua mach c6
chiéu nhu hinh v€&; von ké c6 dién trd rat 16n. Tinh:

1. Hiéu dién thé U 55 va gia tri dién trd R.

2. Cong suat va hiéu suat ctia moi nguon.

Cau 4 (2,5 diém):

Hai thau kinh mong O, , O, dat trong khong khi, c6 do tu lan lwgt D, , D, dat cach nhau khoang !
va cung truc chinh. Mat vat phang nho AB dat trude thau kinh O, ( Hinh 4), ta dwgc s6 phong dai
anh cudi cung qua hé 1ak; . Giir vat c6 dinh, d6i cho hai thau kinh thi s6 phong dai anh qua hé 1a
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1. Tim hé thic lien hé giita D,, D,, k;,k, val.



2. Biét k; =1,k, =4,1 =25cm va hai thiu kinh trén lam bang cuing mot chat cé chiét sudt n; dugc
gidi han bdi mot méat phang — mat cau 16i véi ban kinh mat cau ctia O, 1an ban kinh mat cau cua
O, .Tinh cac dd tu D, vaD, .
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Cau 5 ( 3,5 diém):
A R C R L B
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Hinh 5

Cho mach dién nhv hinh 5 : u =U\/§cosa}t(V), w thay déi dugc, R 2% .

1. Chitng minh rang dién 4p hai dau cac von ké vuong nhau.

2. V&i mot hé s6 cong suat cia mach, tan s6 @ c6 hai gia triw, vaw, :

a) Tim hé thitc lien hé gitta @, va®,.

b) Tim hé s6 cong sudt ctia mach biét s6 chi cta hai von kéV,,V, lan luwgtlaU, va U, .
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Ap dung: L = _10
T

F;U, =150V;U, =200V.
T

H;C
Bo qua dién tré day noi, dién trd cac von ké rat 16n.
Cau 6 ( 3,5 diém):

Cho mdt 10 xo L ¢6 chiéu dai tw nhiénl, =45cm va mét vat nho c6 khéi lwgng m =100g | kich
thudc vat khong dang keé.



1. Treo 10 xo theo phuwong thang ditng, dau trén c6 dinh, dau dudi treo vat m, khi can bang,lo xo
6 chiéu dai I = 50cm. Tim d6 ciéng cua 10 xo.

2. Cit 10 xo thanh hai phan L, L, c6 chiéu dai lan lwgt 1a I, =15c¢m,l, =30cm r6i mac ching
theo phuong thang ditng va treo vao vat m (nhw hinh 6). A va B la hai diém c6 dinh. Tai thoi
diém ban dau, gitt vat m sao cho hai 16 xo khong bién dang, sau do6 tha nhe cho vat dao dong.
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Hinh 6
a) Chitng minh vat dao dong diéu hoa.

b) Viét phuong trinh dao dong ( chon goc thoi gian 1a lic cac 10 xo khong bi bién dang, goc toa
do & vi tri can bang, chiéu dwong huéng xudng).

c¢) Tinh lyc 16n nhat va nho nhat tac dung 1én diém B.
Lady g =10m /s va bé qua moi ma sat.
Cau 7 (2 diém):

Gia st em la nha du hanh vii tru dap tau xuong mét hanh tinh la cing nhém ctia minh tién hanh
viéc xac dinh mat do vat chat trung binh trén hanh tinh d6. Héi cac em phai tién hanh nhw thé
nao, néu nhu trong tay c6 mot sgi day c6 chiéu dai da biét, mot qua doi va mot dong ho bam
gidy?Cac em ciing biét tredc chiéu dai duwong xich dao ctia hanh tinh dé trwéc khi ha canh
xuong.
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Cau 1. Chon hé truc toa do Oxy goc O gan tai mat dat, Oy thang ditng 1én trén va di qua diém

ném, Ox nam ngang nhw hinh vé.
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Goi@ la goc hgp bdiv, va phuong ngang.

Phuong trinh chuyén dong cua hon da:

x =v,cosat (1)
i gt’
y =h+(v,sina)t- ey (2)
Phuong trinh quy dao caa hon da:

9 2 3)

y =h+xtga - —>——
2v,’cos’a

x =L
Khi tring dich{ —g thay vao (3) ta dugc: gL’tg’a - 2viLtga + gL’ +2v, (H - h) =0 (4)

bé phuong trinh (4) ludn c6 nghiém & thiA'>0.

Hayv, - 2g(H - h)v; - g’L* =0

Suy rav; 29| (H - hy+J(H - by + I
VY Vo =399 (H - h)+(H = )7+ 1




Cau 2. O nhiét do ban dauT, ta c6:
mg :(pB - pA)S (a)
m,g =(p. - Pp)S (b)

PAVa =PsVs =PV =nRI; (c)

m 1
LAy (a) chia (b) két hgp (c) ta dugc: m—l :g @)

2

O nhiét do Iic sau T ta c6:
mg =(p,- P)S (@
mg =(p.- p,)S (o)

PAVa =PsVs =pVe =nRT  (f)

. o - m _. V,
Lay (d) chia (e) va két hgp vdi (f) ta duge: — =1- —=

m, v )

o V, _4
Tw (1) va(2)chota: — =—
vV, 5

BiétV, +V, +V. =9 lit

. 45 . 36
Tinh duwgc:V, =—C va V, =—7*
11 11

Ap dung phurong trinh trang théi khi Ii twéng cho khoang A & trang thai dau va sau:

- - 8
Vé?l(PB - PA)S :(pB - pA)S = % ==

A

PaVa — vaV/-‘
T T

0
Két qua: T = 648K.

Cau 3:

1.Taco: I =1, +1, (1)

Ap dung dinh luat Ohm cho cac mach chwa nguon



UAB :El - I1(r1 +R1) (2)
UAB :Ez - 12(1‘2 +R2) (3)
U, =IR @

1
Suyra: I, =1, :E
Theo dé s6 chi von ké1a 7,5 (V). Ta c6: U,y =U,;; +Uy

I I
Trong do6: U,,; =E, - Ly, =E, - ErQ vaU,, =LR :ERl'

I I
SuyraU,, =E,- Erz +ER1 =6+1,5.I =7,5

VayI=1A; I, =I, =0,5A

Két quaU,,; =E, - I,(r, +R) =3(V)

Theo (4) ta tinh dugc: R =3Q2.

2. Cong suat ctia mo6i ngudn dién: B, =E,I, =3W;P, =E,I, =3W

U E -rl U E -rl
Hiéu suat cac ngudn dién: H, ZEl =——1=91,7%;H, =E—2 =—2 22 =83,3%.
1

1 2 2

Cau 4.

1. Trweong hgp O, trwde O,vé6id, =x ta c6:

d - xf, vad, =l-d =I- xf, :lx-lfl—xfl
x- x- f, x- i

i fl].
x- f;

Suyra:klx(l' fl' fz) :k1lf1' k1f1f2+f1f2 (1)

b
dz' fz

_ £f,
X(l' f1' fz)' lf1+f1f2

S6 phong dai ctia hé: k; =

Tuong ty trwdmg hop O, & trude O, ta co: kx(I- fi- f,) =k,If, - k,fif,+ fif, (3)

Chia (1) va (2) cho nhau d& kht x va bién déi ta dugc: kk,I(f, - f,) =f, f,(k, - k)
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kl kZ i

2. Goi R la ban kinh mat cau ciaa O, .V§i ban kinh cia mdt cau caa O, 16n gap 1,25 lan ban kinh

1
o, 27 O ':D:n_l_ 3D :n'l
mdt cau ctia O, ta c6: D, =( )Rva > =( )1,25.R
D]

1 =1,25
D2

Ti so:

3)

Tw céc s6 liéu dé cho, tacé: D, - D, =3 (4)
Giai hé (3) va (4) ta dwgc: D, =15dp va D, =12dp.

Cau 5.

1. Goi goc 1éch pha gitra dién ap ctia mach AC, CB véi dong dién lan luot 1a ¢, ¢,

L
_-Z _Z _-Z.Z, ¢ _
tan g, =—C<,tan g, _?Lz tan ¢, tan ¢, _#_ P 1
= 2 dién ap hai dau von ké vudng pha v&i nhau.
2R 2R
cosp = _ = :
2. a) Ta co: 5 1 , 1
(2R)" +| L~ (2R)’ +| w,L -
w,C w,C
111 1
. . ) (w,- w,)L- — ;—; =0
w,L - =| w,L- = 1 p
“ @ 11 1
' ’ (0w, +w,)L- —| —+—| =0
Clo, o,
L+ 1 =0
Cw,w,
= . ,
ILC =——— 6()]6()2 =
w, LC

1772

L
b)Tac6:U; +U; =U],U; +U; =U;, R’ ==
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R _U12

- U,U. =U; > U; +W =
2 R

uy,

Juz+u;

2U 2U
Mit khac: U =yU; +U; — cosp =—£ = U, =0,96.

- U U; =UU,)*-UU - U, =

AB UX+U?
Cau 6.
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1. Tai VTCB: P+ F, =0= mg =kAl = k =20N /m
2. a) Goik,, k, 1a do ciing cua cac 1o xo L;, L,

Tai VICB O: P =F,, > mg =(k, +k,)Al

Al =CO(AC =1,) 1a do nén ( gian) caa L,(L,)
Vat o vitri M c6 1i do x (x = OM):

P- F, =ma hayP- F, - F, =ma

k +k,
m

Chitng t6 vat dao dong diéu hoa véi tan s6 goc w =

b) Phwong trinh dao dong c6 dang: X =Acos (wt +¢)
Néu tac dung vao cac 1o xo L, , L, cing Iyc F thi:

F =kAl =k Al =k,Al, ,Al =IAx =I,Ax =I,Ax (Ax 1a d6 bién dang (tng v6i mot don vi chiéu dai
cta 16 xo)= kl =k, =k,l, = k =60N /m,k, =30N /m
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Do d6w = Ktk =30rad /s
m
mg
Tim A va® :mg =(k, +k,)Al . Tiy (1): Al o =0,0111m
1 2

Tai t = 0: L0 xo khong bién dang, titc m ¢ C c6 toa do X, : X, =- OC =- Al =-1,11cm vav =0
Suyra: A =1,11cm va¥% =7

Vay: x =1,11cos (30t + 7 )cm

¢) Luc nhé nhét tic dung 1én B khi vat ¢ C: F,;,, =0

Lurc 16n nhat tdc dung vao B la khi L, bi nén manh nhat: F,,, =k,.2A =0,667N

Cau 7. Lam mét con lac toan hoc bang mét sgi day va mét qua roi. Dung dong ho bam giay xac
dinh chu ky T cda con lic) Sau dd, dung cong thitc con léc, cé thé xac dinh dwgc g* - gia t6c
2

trong tri'ong cta hanh tinh la: g* = ;[21

¢ day chiéu dai I cta con lac da dugc cho truwde . Theo

dinh Tuat hap dan v tru: g° =—— :G% v6i M 1a khdi luong ciia hanh tinh, R 13 ban kinh ciia
m

n6 va G la hang s6 hap dan vii tru.

2p2
Cho vé phai cua hai phwong trinh trén bang nhau dugc: M :MT;I
Id z kd Y . -~ « X oA N . I kd Y . C
Ban kinh ctia hanh tinh biéu dién qua chiéu dai xich dao C cta hanh tinh: R 22—
T
2
Rut ra khoi lwgng riéng trung binh D cda hanh tinh: D M _ 6][21
V.  GT°C

Tw do tinh D.



