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Cau 1 (2,0 diém):
Mot cand chay qua séng xuat phat tir A, miii hudng téi diém B ¢

l'®)

bo bén kia, AB vuong goc véi bo song. Nhung do dong nudc chiay nén
khi dén bd bén kia, cand lai & C cach B doan BC = 200 m. Thoi gian qua
song la 1 phut 40 s.

> e------¢T

Néu ca nd xuat phat tir A, ngudi lai giit cho miii cand chéch goc
30° so AB va m& mdy chay nhu trudc thi cand chay t6i ding vi tri B.

Biét tbc do ctia dong nude chay, cia ca nd ddi voi bo song ludn khong ddi.
Hay tinh:
1. Téc @6 cua dong nudc chay dbi voi bo song.
2. Téc do clia cand dbi véi dong nude chay.
3. B& rong cua dong song.

Ciu 2 (2,0 diém):
Hai chat diém A, C chuyén dong thang déu trén hai
dudng thing tao v4i nhau mot goc o =30° véi toc do

VA3
3

tuong mg v,,v, (V61 v, = ) va dang huéng vé phia

giao diém B (nhu hinh v&). Tai thoi diém khoang cach
giita hai chit diém dat gi4 tri nho nhat thi chit diém A
cach giao diém B mot doan d, = 304/3 m, khi d6 chét diém C cach giao diém B mot doan bao
nhiéu.
Ciu 3 (1,0 diém):

Mot vat co khdi lugng m chuyén dong doc theo mot duong théng trén mat phéng nam
ngang véi tdc do ban dau v,. Trong qua trinh vat chuyén dong, vat chiu tac dung cua luc can F
phu thudc vao van tc v clia vat theo cong thitc F=—kv (véi k 1a hing sé duong, v 14 van tdc
clia vt tai thoi diém t dang xét). Bé qua ma sat. Tinh quing dudng ma vat di dugc cho t6i khi

dung lai.
Cau 4 (2,0 diém):
Mot vat c6 khéi luong m (coi 1a chat diém) co
thé truot khong ma sat trén mot cai ném ABC, voi A -
AB =/, ACB=90", ABC = . Ném ban dau dimg
yén, khdi lugng ctia n‘ém 1a M va c6 thé truot khong C S R
ma sat trén mat san ndm ngang nhu hinh vé. Cho vat : -

m trugt tir dinh A cua ném, van toc ban dau cta vat bang khong. Gia tdc trong truong la g.
1. Tinh gia toc cua vat doi voi ném.
2. Tinh gia toc cua ném doi véi san.



Cau 5 (1,0 diém):
Mot vat ¢6 khéi lugng m dang ndm yén trén mit phing nim ngang nhin. Tai thoi diém
t =0 vat do chiu tac dung ciia mot lyc c¢6 do 16n F phu thudc thoi gian F=.t (voi B 1a héng )

duong, t 14 thoi diém dang xét). Luc F hop voi mit phing ngang goc o khong doi. Biét gia toc
trong truong la g.

1. Tinh vén tbc cta vat ngay khi né bét dau roi mit phiang ngang.

2. Quéng duong vt di duoc tir thoi diém t = 0 d&én lic vat bt dau roi mat phang ngang.

CAu 6 (1,0 diém):

Chiéu tia sang trang vao mat bén thir nhat cua ling kinh c6 thiét dién 1a tam giac déu voi
goc toi i=45". Do hién tugng tan sic anh sang, cac tia sang 16 ra khoi mat bén thi hai cua ling
kinh v&i goc 1éch khac nhau so voi tia toi. Biét su thay doi chiét suat cua lang kinh d6i voi cac
tia tir 46 dén tim rat cham. Chiét suat ctia ling kinh véi tia vang 1a n, =1,653.

1. Tinh goc 1éch cta vang (D,,) sau khi 16 ra khdi lang kinh.

2. Biét hai tia don sic 16 ra khoi lang kinh hop v6i nhau mot goc Ai' nho (dudi 2°). Tim hiéu sb
chiét sudt An cua lang kinh dbi voi hai tia don sdc nay. Ap dung tinh An voi Ai'=2°.

Céu 7 (1,0 diém):

Cho mach dién MN nhu hinh v€. Dién tré cua deén la
R, =3Q, gia tr1 cua cac dién trd twong g la r=2Q ,R, =3Q, AB
la mot bién tr& voi con chay C. B0 qua dién tr¢ day ndi. bat vao hai
dau mach dién MN mat hiéu dién thé khong do6i U = 8V. Goi dién
trd toan phan cia bién trd AB bang R.

Di chuyén chdm con chay C, ngudi ta nhan thay khi dién tre
ctia phan AC (cua bién tré AB) c6 gia tri bang 1Q thi dén ti nhat.
Tim R.

Hét
- Thi sinh khong dwoc swr dung tai li¢u;
- Gidam thi khong gidi thich gi thém.
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Cau 1 (2,0 diem):
Mot cand chay qua séng xuat phat tir A, miii hudng téi diém B ¢

l'®)

bo bén kia, AB vuong goc voi bo song. Nhung do dong nudc chdy nén
khi dén bo bén kia, cand lai & C cach B doan BC = 200 m. Thoi gian qua
song la 1 phut 40 s.

> ¢------ o0

Néu ca no xuat phat tir A, ngudi lai git cho miii cand chéch goc
30 so AB va md may chay nhu trudc thi cand chay toi dang vi tri B.
Biét tbc do ciia dong nude chay, cia ca nd ddi voi bd song ludn khong doi.
Hay tinh:
1. Téc @6 cua dong nudc chay dbi voi bo song.
2. Téc do clia cand dbi véi dong nude chay.
3. Bé rong ctia dong song.
BG:
+Goi ca-nd 1a (1), nudce 1a (2), bo 1a (3) thi:
- Véan toc ctia cand dbi v6i bo song 14 vis
- Véan top ctia cand dbi véi nuGe 1a vio;
= Van toc cia dong nudc doi voi bo song 1a v . ’
a) Vi cand hudéng mili téi B nén v, c6 hudng AB, cand dén C nén v;; c¢6 huéng AC va v, ¢c6
hudng BC. )
+ Trong thoi gian 1phut 40 gidy = 100s nudce lam cand troi duge doan tir B dén C do d6 véan
BC 200

téc cia dong nude 13: v, =v,, = & T100" 2m/s
+ Khi cand di chéch 30° vé phia D thi
cano toi dung B B 200 m

+ T hinh v€ b ta xac dinh duogc van
toc cand doi1 voi nudce la: = ,

Vi2 p------
§in30° = 22 — y V,=——=—=4m/s
A sin30
+ Tu hinh v€ a ta co:
BC AB 200 AB A Vs
=— s — = AB=400m Hinh
Vyy Vi 2 4 mnh a

Ciu 2 (2,0 diém):
Hai chat diém A, C chuyén dong thang déu trén hai
dudng thing tao v4i nhau mot goc o =30 véi toc do

v\3
3

tuong tng v,,v, (Vo1 v, = ) va dang huéng vé phia

giao diém B (nhu hinh v&). Tai thoi diém khoang cach
gilta hai chat diém dat gia tri nho nhét thi chat diém A
cach giao diém B mot doan d, = 304/3 m, khi d6 chét diém C cach giao diém B mot doan bao

nhiéu.
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G:
+ Goi dy, d, 12 khoang cach tir vat 1 va vat 2 dén O lac dau ta xét (t=0).
+ Ap dung dinh 1y ham sin ta c6:
d d B d} - d d-vit d,-v,t

sino.  siny sinf}  sino  siny sinp

+ Vi v, =—L nén ta co: d__d-wt_ f3d, —vit

B sin30°  siny J3sinB
+ Ap dung tinh chét cua phan thic ta cé:

d-vit 3d,-vt (\/gdz —V,t)—(d, —vit) ~\3d, -4,
siny V3sinp J3sinp—siny J3sinp—siny
S S £l ()

sin30°  3sinB—siny

+ Mat khéc, tacd: sinp =sin(180° —B) =sin(a + ) =sin(30° +y)

= 3sin[3=\/§sin(30°+y)=\/§(sin30°cosy+cos30°siny) :ﬁsinﬁzgcosyﬁL%siny

()
+ Thay (2) vao (1) ta co:
d \/gdz —d, (\/gdz 4 )Sin300 \/gdz _
= =d= - .
sin 30 ﬁ 3. ) \/5 1. \/gcosy+s1ny
——cosy+—siny—siny ——cosy+—siny
2 2 2 2
FViy d- V3d,-d, _+3d, -4,
\/gcosy+siny y

+ Khoang cach gitra hai vat d,,;, < Yiax VO1y = \/(\/5 cosy +sin y)2
+ Ap dung bt dang thirc Bunhia Copski:
\/(\/gcosy +siny)’ < \/[(\/5)2 + 12}.[<:0s2 y+sin’ y] =2 = Vmax— 2

Déu “=" xdy ra khi va chi khi v/3cosy =siny < ﬁz SV tany :L:> y=30" va p=120’
1 siny NE)
s .. d d; sin120°
+Licdd: ——=——=2 _—=d,="—"—d/ =+/3d =90(m
sin30° sin120° ~ °  sin30° = 90(m)
+ Vay, khoang cach tir vt hai dén O lic nay la: d, =90(m)
Ciu 3 (1,0 diém):

Mot vat co khdi lugng m chuyén dong doc theo mot duong théng trén mat phéng nam
ngang véi tdc d6 ban dau v, . Trong qué trinh vat chuyén dong, vat chiu tac dung cua lyc can F
phu thudc vao van téc v clia vat theo cong thitc F=—kv (véi k 1a hing s6 duong, v 14 van tdc
clia vt tai thoi diém t dang xét). Bé qua ma sat. Tinh quing dudng ma vét di dugc cho t6i khi
dung lai.
BG:

Vit chiu tac dung cua luc can F =—kv.
Theo dinh luat II Newton ta co:

—kv =ma

= —kv= mﬁc> vdt = —de
dt k



r m m mv mv
ds:thjS=J‘dsz.‘-thzv.‘;_Ede_E(V_Vo): k0_T
Svov-Es 0 ®
m

Quang duong vat di duoc cho téi khi dung lai, v=0

mv,

Tr(*) = s=
*) ”

Ciu 4 (2,0 diém): Chu y: Hoc sinh cé thé xét trong hé quy chiéu gin véi ném, khi dé vat
chiu tac dung cia lwe quan tinh.
Mot vat ¢6 khéi lwong m (coi 1a chat diém) co

thé truot khong ma sat trén mot cai ném ABC, voi A -
AB =/, ACB=90", ABC = o . Ném ban diu dimg
yén, khéi luong ctia ném 1a M va c6 thé trugt khong c S R

ma sat trén mat san nam ngang nhu hinh vé. Cho vat - &

m trugt tir dinh A cua ném, van toc ban dau cua vat bang khong. Gia toc trong truong 1a g.
1. Tinh gia toc cua vat doi voi ném.
2. Tinh gia toc cua ném doi véi san.

BG:
Goi gia tdc cua vat ddi voi ném va gia tdc ctia ném ddi véi
san tuong unglaavaa,.
- Chon hé truc toa do xOy nhu hinh v€. Pong lugng cua hé
bang 0

— Vit di xudng sang phai thi ném phai sang trai

= gia tri dai s gia toc cianém laa, < 0.

- Vat m chiu tac dung cua 2 lyc: Trong lyc m g , phan lyc N
cua ném vuong goc voi AB

+ Gia toc cua vat dbi véi san: @, = a + a,

+ Phuong trinh chuyén dong cia vat :
Theo phuong AB : mgsina = m(a+a,cos) (1)
Theo phuong vudng goc voi AB: N - mgecos @ =ma sina (2)

Ap dung dinh ludt II Niu-ton cho ném
6 + Mé +N'= M.aﬁ0
Chiéu 1én chiéu duong O’x’

-N’.sina =M a, (N=N") 3)
-Tu(2)va(3)taco:

N—mgcosazm.(—Nsma)sina

< N+msina Nsina =mgcos

< NM + msin® @) =M mgceos



M.mg.cosa
_ N= Mmg.cosa
M +m.sin” o

- Thé vao phuong trinh (3) ta duoc :
. [ M .mg.cosa )
sina| ——=——

4 =- M +m.sin” « _ _ mgsin2a
0 M 2(M +msin® @)
- Thé vao phuong trinh (1) ta dugc :

mg.sin2a
2(M +msin® a)
m’g.sin 2a.s0ca
2(M + msin® @)
mgsin2a.cosa _ 2Mgsina +2mg sin® a + mg sin 2a.cos
2AM +msin’a) 2(M +msin’ o)
_ 2Mgsina +2mgsina(l—cos’ a) + 2mg sina.cos’ a
- 2(M +msin’ o)

mgsina=m(a + (- )cosa)

< mgsinad =m.a -

= a=gsina +

_ M+m)gsina

M +msin® «
Cau 5 (1,0 diém):
Mot vat ¢6 khoi lugng m dang ndm yén trén mit phing nim ngang nhin. Tai thoi diém
t =0 vat do chiu tac dung ciia mot lyc c6 do 16n F phu thudc thoi gian F=.t (voi B 1a héng )

duong, t 12 thoi diém dang xét). Luc F hop voi mit phiang ngang goc o khong doi. Biét gia toc
trong truong la g.

1. Tinh van téc cta vat ngay lac né roi mit phang ngang.

2. Quing dudng vat di duoc tir thoi diém t = 0 dén lic vat bt dau roi mit phang ngang.

BG:

Ap dung Pinh luét II Newton cho vat:

F+P+N=mad ’ T
Chiéu 1én 0x: S //
Fcosoao=ma (1) N =
Chiéu 1én Oy: m 4
N+Fsina—P=0 (2) 0 o
= N=P-Fsina=mg—ft.sina. -

Vit roi khoi mat ngang khi: N =0
Hay
mg —Pt.sina=0

mg

Thoi diém vat roi khoi mat phang ngang: t, = —
Bsino

. dv
Tu (1): Fcoso =ma < Btcosa =m—
dt



B.cosa

=dv= tdt
m
v t 2
¢ 1 B.tg.
o fav= [BEOC gy - L Plicosa
, m 2 m
1 mg’.cosa
V=
2 PB.sin“a

a. Phuong trinh van tdc :

v

t
=dv= BCOSOL tdt= j IBCOSOL tdt<:>V:l,Bt .CosaL
0 0 2 m
Quang duodng vat di dugc tir 0 — t:
S J.dS—Ith:J‘I Peosa t2dt = lBt .cosa
02 m 6 m
3
G
S_l' psina cos QL
6 m
2.3
g_ 1. LS
6 B.sin’a

Cau 6 (1,0 diém):

Chiéu tia sang tring vao mit bén thir nhit cua ling kinh c6 thiét dién 1a tam gidc déu véi
goc t6i i =45". Do hién tuong tan sic anh sang, cdc tia sang 16 ra khoi mat bén thir hai cua ling
kinh v&i goc 1éch khac nhau so vdi tia toi. Biét su thay doi chiét suat cua lang kinh d6i voi cac
tia tir d6 dén tim rat cham. Chiét suit cua lang kinh véi tia vang 1a n, =1,653.

1. Tinh goc 1éch cua vang (D,,) sau khi 16 ra khoi lang kinh.

2. Biét hai tia don sic 16 ra khoi lang kinh hop v6i nhau mot goc Ai' nho (dudi 2°). Tim hiéu sb
chiét sut An cua lang kinh ddi voi hai tia don sic nay. Ap dung tinh An voi Ai'=2°.

BG:

. 0
sindS’ 2500

a) sini=n, sinr =sinr =

r'=A-r=60"-25'19'=341"
sini'=n, sinr'=1,653.5in34°41' = i'~ 70°7"
Goc 1éch cua tia vang qua lang kinh la:
D, =i+i'-A=45"+70"7"-60° =55"7"
b) Tir cong thitc: 7+7'= A ta dao ham ca hai vé theo n ta dugc:

A 0= dr = —dr (1)
dn dn

Tir cong thire: sini =nsinr véi i =45" khong ddi ta dao ham hai vé theo n:



) dr
O=sinr+n—cosr
dn

dr sinr

)

dn ncosr
Tur cong thire sini'=nsinr' ta dao ham hai vé theo n:

-1 '

di A
—cosi'=sin7r'+n.—.cosr' 3)
dn dn

Thay (1), (2) vao (3) ta dugc:

' 0 sinr .
—cosi'=sinr'+n. .CoSr
dn ncosr

_sinr'cosr+sinrcosr'

di' - dn
cosi'.cosr
. sin A
di'=————dn 4)
cosi'.cosr

. 2.
Lai c6: cosr =+/1-sin’*r :1/1_s1n2 - ‘/1—212 .
n n

Két hop véi (4) ta duoc:

git=—SmA___ 4,

. / 1
cosi',[l-—
2n

Xét sy thay d6i nho cia goc 16 di'=2" tir gid tri goc 16 cia tia vang véi n=n =1,653 va

i'=i =70°7"
. 0
% _ sin45 n
cos70°7". 1—%
2.1,653
= dn~0,015
Céu 7 (1,0 diém):

Cho mach dién MN nhu hinh v€. Dién tré cua dén la
R, =3Q, gid trl cua c4c dién tré twong tmg la r=2Q ,R, =3Q, AB
12 mot bién tré véi con chay C. Bé qua dién tro ddy ndi. Pat vao hai
dau mach dién MN mat hiéu dién thé khong doi U = 8V. Goi dién
trd toan phan ciia bién trd AB bang R.

Di chuyén cham con chay C, nguoi ta nhan thdy khi dién tro
ctia phan AC (cua bién tré AB) c6 gia tri bang 1Q thi dén tdi nhit.

Tim R.

BG: i
Goi dién tr¢ cia phan AC la x .
Khi K mé ta ¢6 mach nhu hinh vé. $—i
dién tré toan mach R,

X A8
Bl (R-x)




:R—X+M+2

Rtm
X+6
X"+ (R-Dx+21+6R
X+6
Cuong d6 dong dién qua dén:
Uyp IRy 24

I, =

Khi dén tdi nhat thi I; nhé nhat hay mau sé 16n nhat
-b R-1

X_
2a 2

Theo dé bai
x=1Q0 = R =3Q

x+R, x+R, —x’+(R-D)x+21+6R





