TP. H6 Chi Minh

BAI GIAI CHI TIET BE THI TUYEN SINH DAl HOC KHOI A NAM 2011
M6én thi: VAT LY — Ma dé 817 (The&i gian lam bai: 90 phat)

Cho biét: hﬁng sb Plang h=6,625.10"*.s; d6 16n dién tich nguyén td e = 1,6.10"°C; tbc d6 anh sang trong chin
khong ¢ =3.10° m/s; Tu=931,5 MeV/c’. ,

I. PHAN CHUNG CHO TAT CA THI SINH (40 cau, tir cau 1 dén cau 40)

Cau 1: bat dién apu=U \/E cos 27 ft (U khong ddi, tan s f thay d6i dugc) vao hai ddu doan mach mic ndi tiép
gém dién tré thudn R, cudn cam thuan c6 do ty cam L va tu dién c6 dién dung C. Khi tan sb 1a f; thi cam khang va
dung khang ctia doan mach co6 gia tri 1an luot 12 6Q va 8 Q. Khi tan sb 1a £, thi hé sb cong suét cua doan mach
bang 1. Hé thirc lién hé gitra f; va f, 1a

2 3 3 4
Afh=—=f. B.f2=£fl. C.f,==1. D.f,=—f,.
NE) 2 4 3
V4 z 2 2
Khi f=f;: =L =4n’LCf? =§=§;Khif=f2: L —47°LCf) =1 = %_ijizﬁ = fH=-—"=f.
Z 8 4 Z £2 471, 2 3

Céu 2: Lan luot dit cac dién ap xoay chiéu u;, = U\/ECOS(IOOE’[—Fq)l); u, =U \/§C05(120ﬂt+¢2) va u;

=U \/5 cos(1107t +¢;) vao hai dau doan mach gdém dién tr& thuan R, cudn cam thuan c6 do tu cam L va tu dién

c6 dién dung C méc nbi tiép thi cudng d6 dong dién trong doan mach co biéu thic tuong tng la: i, =

172 cos1007t ; i, = 14/2 cos(1207t +2?”) vais= 1'v2 cos(l 107rt—%”). So sanh [ va I’, ta co:

AT=T. B.I=1'V2. ©r<r. D.1>T.

. 1 1
Khi o=, =100rrad/s va o =w, =120nrad/s thi I, =1, =1=7,=7Z, < |Lo, ———|= - Lo,
Co,| [Co,
1 1 11 1 1 . 1 . .
=Lo-——= -Lo, > Lo +0,)=—| —+— [ o,0,=—. Khi o=0,=——=— thi I, (cong
Co, Co, Clo, o, LC VJLC

huong) = o, =/o,0, =109,5t rad/s. Ta co: I=E= v .Khio=0thil=0va o> wothil >

F )

0. Do thi I theo ® nhu hinh v&. Tir hinh v&, ta thiy khi o=@, =110n=> 0, <@, <o, rad/s = =01 >1.

L(A)
Imax _____
Ph---fo4-
VAR
O @ Do O o(rad/s)

Ciu 3: Gia st trong mot phan (g hat nhan, tong khdi luong cua cac hat trudc phan img nho hon tong khéi luong
cac hat sau phan ung 1a 0,02 u. Phan irng hat nhan nay
@thu nang lugng 18,63 MeV. B. thu nang lugng 1,863 MeV.
C. toa nang lugng 1,863 MeV. D. téa nang luong 18,63 MeV.

Nang luong cua phan tng hat nhan: W = (myyse — msuu)c2 =-0,02.931,5 MeV = -18,63 MeV < 0 = Phan ting hat
nhan nay thu nang luong 18,63 MeV.

Ciu 4: Ban mot proton vao hat nhan ; Li dung yén. Phan Gng tao ra hai hat nhan X giéng nhau bay ra véi cting
tdc do va theo cac phuong hop véi phuong téi ctia proton cac goc bang nhau 1a 60°. Lay khéi lwong cia mdi hat
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nhan tinh theo don vi u bang s6 khoi ctia nd. Ti so giita toc d clia protdon va toc do cua hat nhan X 1a

@4. B.l. C.2. D.l.
4 2

Phuong trinh: |p+ iLi— X, + 3X, . Dinh luit bao toan dong luong: f)p = f)Xl +f)X2 . Theo dé bai, ta c6:

v m 4
_ _ — \ b ~ _ _ p _ X~ _
Px, =Px, =Px =myVy. Trhinh vé& p =py :>mpv—mXVX:>V——m—~T—4
X p

Cau 5: Khi électron ¢ quy dao dung thr n thi ndng lugng ciia nguyén tur hidré6 dugc xac dinh boi cong thic E, =

136

(eV) (véin =1, 2, 3,...). Khi électron trong nguyén tir hidrd chuyén tir quy dao dimg n = 3 vé quy dao

dimg n = 1 thi nguyén tir phat ra photén ¢ bude song A;. Khi électron chuyén tir quy dao dimg n =5 vé quy dao
dimg n = 2 thi nguyén tir phat ra photon cé bude song A,. Mi lién hé giira hai budc song A, va A, 1a

AL 27k, = 128, B. %, =5hi. (©) 1892, = 800 D. Ay = 4.
Taco: 2 —E, -E, :——13’26—[—13 6}—13 6(8] he _E,-E, =—13’26—(—13’26j—13 6( 2! j
3 3 I 9) " &, 5 2 100
M 209 18 0n, = 500n,
k, 100°8 800

Ciu 6: Khi noi vé tia y, phat biéu nao sau day sai?
Tia v khong phai 1a song dién tur.
B. Tia y c6 kha niang ddm xuyén manh hon tia X.
C. Tia y khong mang dién.
D. Tia y c6 tan s6 16n hon tan sé ciia tia X.

Tia y ¢6 ban chat 14 song dién ti.
Céu 7: Nguyén tic hoat dong cua quang dién tr¢ dya vao
A. hién tugng tan sac anh sang. B. hién tuong quang dién ngoai.
hién twong quang dién trong. D. hién tugng phat quang cua chat ran.
Nguyén tic hoat dong clia quang dién trd dua vao hién tugng quang dién trong.
Céu 8: Trong nguyén tur hidrd, ban kinh Bo la ro = 5,3. 10""'m. O moét trang thai kich thich ctua nguyén tir hidro,

8lectron chuyén dong trén quy dao ding c6 ban kinh la r=2,12.10" 0, Quy dao d6 co tén goi 1a quy dao dung
AL B. O. C.N. D. M.

Ta co6: r:n2r0:>n:2 = Do la quy dao L.

Cau 9: Mot khung day dan phang quay déu voi toc d6 goc o quanh mét truc ¢d dinh ndm trong mat phang khung
day, trong mot tir truong déu c6 vecto cam ung tir vudng goc véi truc quay ciia khung. Suit dién dong cam tmg

trong khung c6 biéu thirc e = E, cos(ot+ 5) . Tai thoi diém t = 0, vecto phap tuyén ctia mt phang khung day hop
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véi vecto cam Ung tu mot goc bang
A. 45" B)180". C. 90", D. 150".

Tir thong qua cudn diy: ® = NBScos(wt + @) = Suit dién dong: e =—®'=@NBSsin(ot + @) = E, sin(wt + @)
Theo dé& bai: e= E, cos(mt + g) =E;sin(ot+7n) = ¢=1=180°".
Cau 10: Mot chat diém dao dong diéu hoa trén truc Ox. Khi chét diém di qua vi tri can béng thi tbc do cua no la

20 cm/s. Khi chét diém c6 téc do 12 10 cm/s thi gia tée cia né c6 do 16n 1a 40+/3 cm/s>. Bién do dao dong cua chat
diém la

@5 cm. B. 4 cm. C. 10 cm. D. 8 cm.
2 2 2 2 2 2
a A\ A\ a a
Taco: v, —Aoa;A2=—4+—2:>L‘2“:—4+—2:(n: —— =4 rad/s= A=5cm.
o o o) o o A v

Cau 11: Mot chit phat quang dugc kich thich bang anh sang c6 budc song 0,26 pm thi phét ra dnh sang c6 budc
song 0,52 pm. Gia sir cong suét cua chum sang phat quang bang 20% cong suit ciia chum sang kich thich. Ti sb
gilia sO photon anh sang phat quang va so6 photon anh sang kich thich trong cung mot khodng thoi gian 1a

4 1 1 2
A —. B. — C. —. —.
5 10 5 5
e
. . . P n n
Ti s0 cOng suat phat quang va cong suat kich thich: -2 = h”q = ﬂh =20% == 1052 _2
o« DO My n, 5026 5
7\’kt

Lo \ 2 : . .
Cau 12: Mot chat diém dao dong diéu hoa theo phuong trinh x = 4 cos Tﬂt (x tinh bang cm; t tinh bang s). Ké tur

t =0, chat diém di qua vi tri c6 li d6 x = -2 cm lan thtr 2011 tai thoi diém
A.3015s. B. 6030s. ©)3016s. D. 6031 s.

Mbi chu ki, chat diém dddh qua x = -2 ¢cm 2 lan. Thoi diém chat diém dddh qua x = -2 ¢m lan thir 2011 bang thoi
gian chat diém chuyén dong tron déu di dugce 1005 vong, roi sau d6 di tir My — M. Chuki T =3 s.

o At=1005T + 2% _1005T + 23 _1005T+ L =3016 5.
0 ® 3
M, V\(-l-)
| 27/3
gl BN D 4 x(m)
2. 0 M, (t=0)
MZ

CAu 13: Néu nbi hai dau doan mach gém cudn cam thuan L mic ndi tiép v6i dién trd thudn R = 1Q vao hai cuc
ctia ngudn dién mot chléu c6 suat dién dong khong doi va dién tré trong r thi trong mach c¢6 dong dién khong doi
cuong d¢ 1. Dung nguon dién nay dé nap dién cho mot tu dién c6 dién dung C = 2.10° °F. Khi dién tich trén tu dién
dat gia tri cuc dai, ngit tu dién khoi ngudn rdi ndi tu dién véi cudn cam thuan L thanh mot mach dao dong thi
trong mach c6 dao dong dién tir ty do véi chu ki bang m.10% s va cuong do dong dién cuc dai bang 8I.Giatricuar
béng

A.025Q. ®1a. C.0,5Q. D.2Q.

LC=L=12510"H; I,=U \f \f

nfﬂwﬁlmﬁd ®: 0907575262

Luc dau: 1= E
R+



TP. H6 Chi Minh

Theo dé bai: I, =81 = \E =

Céu 14: Mot lang kinh c6 goc chiét quang A = 6° (coi 1a goc nho) duoc dit trong khong khi. Chiéu mot chum anh
sang tring song song, hep vao mat bén ciia lang kinh theo phwong vudng géc voi mit phing phan giac ciia goc
chiét quang, rat gan canh cua ling kinh. P4t mot man E sau ling kinh, vudng goc v6i phuong cua chum tia téi va
cach mat phang phan giac cia goc chiét quang 1,2 m. Chiét sudt cua lang kinh dbi voi anh sang do 1a ng = 1,642 va
d6i v6i anh sang tim 1a n, = 1,685. D6 rong tir mau d6 dén mau tim ciia quang phd lién tuc quan sat dugc trén man
la

A. 4,5 mm. B. 36,9 mm. C. 10,1 mm. @5,4 mm.

! =4=R+r=2 = r=1Q.
r

Tacd: Dg=(ng— 1)A; D= (n.— 1)A. Géc léch gifta tia tim va tia do: AD = Dy — D4 = (n, — ng)A
Ob = AO.tanD4g ~ OA.Dq4 ; OT = AO.tanD; ~ AO.D;

= Bé rong quang phé: PT = AO(D;— Dy) = AO. (n; —ng)A = 1,2.(1,685 — 1,642)6% ~5,4.10° m= 5,4 mm.

. A Dy o
Dy AD B
T

B C Tan

CAu 15: Mot chét diém dao dong diéu hoa trén truc Ox véi bién do 10 cm, chu ki 2 s. Méc thé nang ¢ vi tri can
bang. Toc d¢ trung binh cta chat diém trong khoang thoi gian ngan nhat khi chat diém di tir vi tri c6 dong nang

bang 3 lan the nang dén vi tri c6 dong nang bang 3 lan thé nang la

A. 26,12 cm/s. B. 7,32 cm/s. C. 14,64 cm/s. @21,96 cm/s.

1 4 A

. A
Kthd:3Wt:>W:4Wt:> XZiE;WdZEWt2W:§Wt3 XZiT;
A J3A A 3A

Thoi gian ngén nhit can tim 1a thoi gian chat diém di tir x= o x=—— hoic x=-T > x=-—— la At =
T T T A A (V-1)a Ao

———=—; Quang duong: s = —— \/_ u = v, = (—) = 21,96 cm/s.

6 12 6 2 2 2 T

Céu 16: Mot doan mach AB g6m hai doan mach AM va MB méc ndi tlep DBoan mach AM gom dién tr thuan R,
mac ndi tiép véi tu dién c6 dién dung C, doan mach MB gbm dién tré thuan R, mic nbi tlep v6i cudn cam thuan co
do tu cam L. bat dién ap xoay chleu c6 tan sb va gia tri hiéu dung khong ddi vao hai dau doan mach AB. Khi dé
doan mach AB tiéu thy cong suit bang 120 W va c6 hé sd cong sut bang 1. Néu nbi tit hai dau tu dién thi dién 4 ap

hai diu doan mach AM va MB ¢6 cung gia tri hiéu dung nhung 1éch pha nhau %, cong suét tiéu thu trén doan

mach AB trong trudong hop nay bang
A.75W. B. 160 W. @90 W. D. 180 W.

2
Liic dau: Trong mach c6 cong huong = P =

1);
R, +R, M

e R V4 . V4
Liic sau: C bi noi tdt = u,, =uy ; u,, 1éch pha 3 SO VOL Uy = Qyp :§:>tan(pMB :EL:\B:ZL:\BRz;

2 2
Uy =Uyp =R, =Z; =|R2+Z =R, =2R, = Z'=|/(R,+R,)+Z =2J2R, = P, =F(R, +R2)=%(R1+R2)=%(2)

2
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Tur (1) va (2); két hop R, =2R, = %:%:Pz =90W .

1

2
Cich 2: Lic ddu: Trong mach c6 cong huong = P, =% (1); Lic sau: C bi ndi tit = u,,, =u, ; u,, léch
1 + 2 1
V4 T 3 : T : U’cos’p 3
ha — so voi u,,, = =—; V@& gian d0 thi thay ¢ =— . Cong suat tiéu thy: P, =——— = —P =90 W.
p 3 MB v 3 g y ¢ 6 g 1 I R +R, 4

Cau 17: Chiéu tir nudc ra khong khi mot chum tia sang song song rat hep (coi nhu mét tia sang) gdbm 5 thanh phan
don séc: tim, lam, do, luc, vang. Tia 16 don sic mau lyc di 1a 12 mit nude (sat vO1 mdt phén cach gitra hai mo1
truong). Khong ké tia don sic mau luc, céc tia 16 ra ngoai khong khi 13 cac tia don sic mau:

A. tim, lam, do6. B. do, vang, lam. do, vang. D. lam, tim.

L. n 1 .
Taco: sini, =—==—.Vin, <n,, <n,<n

vang luc lam < ntim = >
n, n

lgh(dé) lgh(vémg) > lgh(ll,lc) > 1gh(la.m) > lgh(tim)

Vi tia 16 don sdc mau luc di 1a 1a mat nudc = 1= gh(luc) = sy > Lgngvang > 1> Lgn(tam) > 1

gh(vang) gh(tim)

= Tia lam va tia tim bi phan xa toan phén; tia do va tia vang khuc xa ra khong khi.

do
Khong khi

Nurde

lam

Cau 18: Khi n6i vé mdt vat dao dong diéu hoa, phat biéu nao sau day sai?
A. Luc kéo vé tac dung 1én vat bién thién diéu hoa theo thoi gian.
B. Dong ning cua vat bién thién tuan hoan theo thoi gian.
C. Van tdc cta vat bién thién diéu hoa theo thoi gian.
Co nang cua vat bién thién tudn hoan theo thoi gian.

Co ning ctia vat dao dong diéu hoa luon khong ddi theo thoi gian.

Céu 19: Thyc hién thi nghiém Y-ang vé giao thoa v6i anh sang don sac mau lam ta quan sat dugc hé van giao thoa
trén man. Néu thay anh sang don sic mau lam bang anh sang don sic mau vang va cic diéu kién khac cia thi
nghiém dugc git nguyén thi
khoang van tang 1én. B. khoang van giam xudng.
“vi tri van trung tm thay doi. D. khoang véan khong thay dbi.

, . . AD _ | , N
Khoang van: i=—/; Vi Aying > Mam = Khodng van i tang.
a

Céu 20: Phat biéu nao sau déy 12 sai khi noi vé song dién tur?
A. Khi séng dién tir gip mit phan cach giira hai moi truong thi nd ¢ thé bi phan xa va khiic xa.
B. Séng dién tir truyén dugc trong chan khong.
Song dién tir 1a séng ngang nén né chi truyén dugc trong chat rén.
D. Trong song dién tir thi dao dong ctia dién trudng va cla tir truong tai mot diém ludn dong pha voi nhau.

Séng dién tir truyén dugc trong chat rin, 1ong, khi va chan khong.
Cau 21: Mot mach dao dong LC li tudng g6m cudn cam thuan c6 do ty cam 50 mH va tu dién c6 dién dung C.

Tror}g mach gang c6 dao dong dién tir ty do véi cu’(‘mg d6 dong dién i = 0,12¢0s2000t (i tinh br:ing At :tinh béng
s). O thoi diém ma cuong do dong dién trong mach bang mdt nira cudong do hiéu dung thi hiéu dién thé gilra hai
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ban tu ¢6 do 16n bang

A 1243 V. B. 5V14 V. C. 6\2 V. @314 V.

2 2

I i .. |

Ta co: U0=q—(§=Lw2.—°=LwIO=12V; [ULJ +(LJ =1; Khi 1=%=2\;§:u= /%U(): 314 V.
© 0 0

Céu 22: Phat biéu nao sau dy 1a dung khi néi vé song co?
A. Budc song 1a khoang cach giita hai diém trén cing mot phuong truyén song ma dao dong tai hai diém d6
cung pha.
B. Song co truyén trong chét rén ludn 1a song doc.
C. Song co truyén trong chat 1ong ludn 1a song ngang.
Bu'érc song 1a khoang cach giira hai diém gan nhau nhat trén cing mot phuong truyén séng ma dao dong tai
hai diém d6 cung pha.

Céu 23: O mat chét 1ong c6 hai ngudn séng A, B cach nhau 18 cm, dao dong theo phwong thiang dung voi phuong
trinh 13 us = ug = acos50xt (v6i t tinh bang s). Toc do truyén song cuia miat chét 1ong 1a 50 cm/s. Goi O 1a trung
diém cua AB, diém M & mit chat 1ong nam trén dudng trung truc ciia AB va gan O nhit sao cho phan tir chat 1ong
tai M dao dong ciing pha véi phan tir chét 16ng tai O. Khoang cach MO la

A. 10 cm. 2@ cm. C. 2\/5. D.2 cm.
Tansd: f=25Hz=A=v/f=2cm. $0=S,0=a=9 ¢cm; Diém O ¢6 d, = d, = a.

, - d d
Phuong trinh séng tong hop tai O: Uy = 2acos%cos{mt —W} = 2acos(50mt — 97)

(d, —d))n Co{mt n(dyy + dZM)} 2nd
A A

Phuong trinh song téng hop tai M: u,, = 2acos =2acos(50nt — T)

M va O cung pha = %=n+k2n:>d=(2k+l)%=\/a2+X2 >0 =>k=5,6,... = Xpin = 2410 cm.

Cach 2: M ¢ gan O nhit dao dong cung pha v6i O = % =1ln=d=11lcm=/x* +8102 =x=0M-= 2@

cm.

Céu 24: Mot con lic don dugc treo vao tran mot thang may. Khi thang may chuyén dong thing dung di 1én nhanh
dan déu voi gia toc co6 do 16n a thi chu ki dao dong diéu hoa cta con lic 1a 2,52 s. Khi thang may chuyén dong
thang dtng di 1én cham dan déu voi gia toc ciing co d6 16n a thi chu ki dao dong diéu hoa cua con lic 1a 3,15 s.
Khi thang may dimg yén thi chu ki dao dong diéu hoa cua con lic 1a

A.2,96s. B.2.,84s. C.2,61s. D)2.78s.

Khi thang may di 1én nhanh dan déu: al= lEqT = IE; MP= g =g+ta=T =2n !
\g+a

L
g—a

Khi thang may di 1én cham dan déu: al= 15; T= 147; NP= g, =g—a=T,=2n
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. 1 1 2 2T T.
Khi thang may ding yén: T=2n a2 = —+—=—:>T=L ~ 2,78 s.

T T, T JT2+ T2

T_|g-a 252—08:>a—%g =g+ a—%g Khi thang mdy ding yén: T = 271\/Z
g

T, g+a 3,15

% /g” \/7 T= T\/:—252 \/7~278

CAu 25: Khi n6i vé hé Mat Troi, phat biéu nao sau day sai?
A. Sao chéi 1a thanh vién cia hé Mat Troi.
B. Céc hanh tinh chuyén dong quanh Mt Troi theo cing mot chiéu.
Hanh tinh xa Mt Troi nhét 1a Thién Vuong tinh.
D. Hanh tinh gan Mit Troi nhét 1a Thay tinh.

Cach 2:

Hanh tinh xa Mt Troi nhat 1a Hai Vuong tinh.

Ciu 26: Dao dong ciia mot chat diém co6 khdi lugng 100 g 1a téng hop cua hai dao dong diéu hoa cung phuong, co
phuong trinh 1i d6 lan luot 1a x; = 5cos10t va x, = 10cos10t (x; va x; tinh bang cm, t tinh bang s). Mdc thé ning &
vi tri c4n bang. Co ning cta chit diém bang

@0,1125 J. B.2251]. C.112,51]. D. 0,225 1.

1 1
Hai dao dong cuing pha = A=A, + A, =15cm = Wzamo)zA2 =5.0,1.102.0,152 = 0,11251J.

Céu 27: Mot soi day dan hoi cing ngang, dang c6 song dimg on dinh. Trén ddy, A 1a mot diém nat, B 1a mot diém
bung gan A nhat, C 1a trung diém cua AB, voi AB = 10 cm. Biét khoang thoi gian ngdn nhét gitra hai 1an ma li do
dao dong cua phﬁn tr tai B béng bién d¢ dao dong cua phén trtaiCla0,2s. Toc do truyén song trén day la

A2 m/s. (8)0.5 m/s. C. 1 mss. D. 0,25 mys.

Khoang cach ngan nhat giita mot nit séng va mot bung song 1a % 3%: 10cm = A =40cm ; Diém B 1a bung
= 2asin(mj
A

Theo dé bai: ug= Ac = a2 < cos(wt +¢) :g = Hai nghiém dwuong nho nhat 1a (ot, + ) :g va

AB A

song c6 bién do Ap = 2a thi bién do ctia Cla A véix=AC = - 73 = Ac = =a+/2 . Phuong trinh

dao dong cua B: uy =2acos(ot + ¢)

3n T 2 i T
ot, +o)=— 0ot -t)=- => —(L-t)==- =t —1t)=—=02s=>T=0-8s
(ot, +9) 2 (t—t1) 5 T(z 1) 5 (t—t) 2

k=vT:>v=%=50cm/s=O,5m/s.

Céu 28: Mot hoc sinh quan mot may bién 4 ap voi dy dinh so vong day clia cudn so cap gap hai 1an s vong day cua
cudn thir cap. Do so suat nén cudn thtr cip bi thiéu mot sb vong day. Muon xac dinh s6 vong day thiéu dé quan
tiép thém vao cudn thu cép cho du, hoc sinh nay dat vao hai dau cudn so cap mot dién 4p xoay chiéu co gia tri hiéu
dung khong doi, roi dung von két xac dinh ti s0 dién ap ¢ cudn thir cap dé ho va cudn so cip. Luac dau ti s dién ap
bang 0,43. Sau khi quan thém vao cudn thi cip 24 vong day thi ti sé dién 4 ap bang 0,45. Bo qua moi hao phi trong
may bién 4p. Pé dugc may bién ap dung nhu dy dinh, hoc sinh nay phai tiép tuc quin thém vao cudn thi cép

A. 40 vong day. B. 84 vong day. C. 100 vong day. 60 vong day.

. 1 Y , A .k . , v U N, -n ,
Goi n 1a s0 vong day bi thiéu cua cudn thtr cap; Ta c6: N, =2N,; Luc dau: #=2—=0,43 (1); Lac sau:
1 1
U, N,-n+24
U, N,
nay phai tiép tuc quan thém vao cudn thir cdp 60 vong nira vi trude d6 da quan thém 24 vong.

TR.S Phixp Nt Ark 7 ®: 0907575262
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Ciu 29: Chit phong xa poloni %, PO phét ra tia o va bién d6i thanh chi *sPb. Cho chu ki ban ri ctia %, Po 1a
138 ngay. Ban dau (t = 0) c6 mot mau poloni nguyén chét. Tai thoi diém ty, ti sb gita sb hat nhan poloni va sb hat

x 1 s . . i .
nhan chi trong mau la E . Tai thoi diém t, = t; + 276 ngay, ti sO gilta sO hat nhan péloni va so hat nhan chi trong

mau 1a
1 1 1
(A) —. B. —. C.—. D. —.
15 16 9 25
khit—t, N o N gNoN2YT Sy <o

Ny, N,-N 3

N, N
Khi t =t = t, + 276 ngay = 4T, N=N,2=/T=No  Nee | N __ 1
16 N, N,—N 15

Cau 30: Mot con lic 10 xo dit trén mat phéng nam ngang gém 16 x0 nhe c6 mdt dau cb dinh, diu kia gén vO1 vat
nhé m;. Ban dau gitt vat m; tai vi tri ma 10 xo bi nén 8 cm, dat vat nhé m, (c6 khoi lwong bang khoi luwgng vat m,)
trén mat phang nam ngang va sat voi vat m;. Buong nhe d€ hai vat bat dau chuyén dong theo phuong cta truc 10
x0. BO qua moi ma sat. O thoi diém 10 xo ¢6 chiéu dai cuc dai lan dau tién thi khoang cach gitta hai vat m; va m,
la

A. 4,6 cm. B. 2,3 cm. C.5,7 cm. 3,2 cm.

Khi buodng tay thi hai vat bét dau chuyén dong nhanh dan dén vi tri can béng thi van téc hai vat cuc dai
Vo = @A, sau d6 vat m; chuyén dong cham dan deén vi tri x = A’ < A thi ding; Vi b6 qua ma sat nén vat m,

m

chuyén dong thing déu véi vat toc v, . Sau khi qua VTCB thi hai vét bat ddu rdi nhau.

, / k /k A . . , [
Taco: v, =0A=,|—A; Vv, =0'A"'=,|—A'=> A =—; Chuki dao dong cia m;: T, =2mn =,
2m m 2 k

Quiéng duong di dugc ctia m; va m, ké tir lac qua VTCB dén luc m,; dimg lai:
T
S, :A'zi;sz =V —Zzﬂ:As:s2 -5, =[L— ! JA ~3,2 cm.

277 ™4 W2 2

mp mp

.
O A’ A

Ciau 31: Pit dién ap xoay chiéu u = U\/E cos1007t vao hai dau doan mach mic ndi tiép gém dién tro thuan R,
tu dién c6 dién dung C va cudn cam thuan c6 do tu cam L thay ddi dugc. Diéu chinh L dé dién ap hiéu dung & hai
dau cudn cam dat gia tri cuc dai thi théy gia tri cuc dai do béng 100 V va dién ap hiéu dung & hai dau tu dién béng
36 V.GiatricuaUla

@)sov. B. 136 V. C.64V. D.48 V.
UyR? + 272 UJR* +Z¢
Xét tam giac OMN: UL = _U = U =>U, = U sino=————Cgino. = ULmaxz—C
sina sinfl cos@pc COS Ppc R R
. « .2 A L . U, -U 4
khi o =90° = ¢ = B. Tl gian do vecto, ta co: s1n(p:s1n[3<:>L—C=£:>6—=£:>U:80V
U U, U 100
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T+ A

UL

ﬁC A\ 4 N

Cau 32: Trong thi nghiém Y-ang vé giao thoa anh sang, khe hep S phat ra dong thoi ba biic xa don sic ¢6 budce
song 1a A, = 0,42um, A, = 0,56pum va A3 = 0,63um. Trén man, trong khoang giita hai van sang lién tiép c6 mau
gidng mau van trung tim, néu hai van sang ctia hai buc xa tring nhau ta chi tinh 13 mot van sang thi sé van sang
quan sat duoc la

@)21. B.23. C. 26. D.27.

Van trung tam ludn la van trung; Ta co: ﬁzx—zzi ; ﬁz——— —=— = k, =12n;k, =9n;k; =8n
k, A 3k A 2’ k .8

v6i n=0,%1,42,... = Van tring d4u tién tinh tir vin trung tdm Gmg voi k, =12;
Tinh tir vin trung tim dén van trung diu tién:

+ S6 van tring giita A v&i Ay: C6 hai vén trung Gng voi k, = 4; k, =3 vak, = 8; k, = 6.

+ S6 van tring gita A, v&i As: CO ba van tring ing véi k; =3; ks =2; k= 6; ko =4 vak, =9; k, = 6.

+ Khong c6 van trung nao gitta A, véi As.
= Trén man, trong khoang giita hai van sang lién tiép c6 mau giéng mau van trung tam, s6 van sang quan sat dugc
la: 11 +8+7-2-3 =21 van.

Cau 33: Dat dién ap u=U \/5 cos wt vao hai ddu mot tu dién thi cuong do dong dién qua nod c6 gié tri hiéu dung
la I. Tai thoi diém t, di€n ap & hai dau tu di€n 1a u va cuong d6 dong di€n qua né 1a i. HE thire lién hé gitra cac dai

lugng la
u2+i2_1 B u’ iz_ u’ iz_ u’ iz_l
Ur P 4 Ut P U* I UP P2
~ T : i’ U.2 i2 u2 i2
DPoan mach chi ¢6 C nén u tré pha — so véii= —+—2=1:> > +—2=1:>—2+—2=2.
2 Uo I, 20° 21 U” 1

Ciu 34: Theo thuyét twong d6i, mot électron c6 dong ning bang mot nira nang lwong nghi cia nd thi électron nay
chuyén dong voi toc do bang

A.2,41.10° m/s B.2,75.10° m/s C. 1,67.10° m/s (D) 2.24.10° m/s
: E, 3E ’
Nang lugng toan phan: E=E,+ W, =E, +7° :TO: M, - =%moc2 =v =gc ~2,24.10° m/s
v
1-—

Céu 35: Dit dién ap xoay chiu u = Uycosot (U khong ddi va o thay ddi dugc) vao hai dau doan mach gom dién
tré thuan R, cudn cam thudn c6 d6 ty cam L va tu dién c6 dién dung C mic ndi tiép, voi CR* < 2L. Khi 0 = o,
hoac ® = , thi dién ap hi¢u dung gitta hai ban tu dién c6 cung mdt gia tri. Khi ® = w, thi dién &p hi€u dung gitra
hai ban tu di€n dat cuc dai. Hé thirc lién h¢ gitta o, @, va w, la
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1 1 1 1 1 1
A. w, :5((,01 +(,02) (Dé :E((Dlz +(,0§) C. ®) = /0,0, D. FZE(E—I—_Q)
0 1

Taco: U, =1Z. = v = U v

2 2 C ’
Co. R2+[Lm—1j C R2m2+(Lm2—1) \E
Co C

2 2
bity = R’»’ +(L0)2 —lj :Pitx= o’ = y=R2X+(LX—lj =I’x’ +(R2 —2—ij+izzax2 +bx+c.
C C C C
A - \ \ ’ A1~ ’ A b
Do thi y theo x 1a dudng parabol c6 bé 16m hudng 1€n =y, < X = Xo = —2—
a

. \ \ b 1
Khi o=0, va o =0, (x =x; va x =Xp) thi UC(]):UC(Q):> X, +X,=——=2X,= (D(z) 25((012+0)§)
a

Cau 36: Doan mach AB gém hai doan mach AM va MB mic ndi tiép. Poan mach AM gém dién tro thuan R, = 40
-3

Q mac ndi tiép vai tu dién co6 dién dung C = F, doan mach MB gom dién tré thuan R, mac noi ti€p véi cudn

4n
cam thuan. Dat vao A, B dién ap xoay chiéu co gia tri hi€u dung va tan sb khong ddi thi dién ap tuc thoi ¢ hai dau

doan mach AM va MB lan luot 1a: u,,, = 50+/2 cos(100mt —%) (V) va u,, =150cos100xt (V). Hé s cong

suét cua doan mach AB la
A. 0,86. 0,84. C. 0,95. D.0,71.

Tacd: Zc=40Q = Z,, =R} +Z% = 40820 Goi @y, @, lan luot 1a do 1éch pha cua U,, Va U, SO VOili.

-7 7
tan(pl :_RC =_1:(pl :—%’ (PuAM/uMB :(p] _(PZ :—%radj (p2 :g - tan(pz :R_L:\/§:>ZL :\/§R2
2

Yo _Zwe _ 3 7 12005 R, 6007, =60\30 = Z ~ 118,685 O = cos<p=¥z0,84.

UOMA ZMA \/5

Ciu 37: Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe duoc chiéu bang anh sang don sic, khoang cach
gitra hai khe 1a 0,6 mm. Khoang van trén man quan sat do dugc 1a 1 mm. Tt vi tri ban dau, néu tinh tién man quan
sat mot doan 25 cm lai gan mit phang chira hai khe thi khoang van méi trén man 1a 0,8 mm. Budc song cta anh
sang dung trong thi nghiém la

A. 0,64 pm B. 0,50 um C. 0,45 um ()0.48 ym
Ta co: i=@;i':£3i—i'zwzk= (-ija _(1-0.8)06 =0,48 um
a a a (D-D" 0,25

Céu 38: Hién tuong quang dién ngoai 1a hién tugng électron bi bt ra khoi tim kim loai khi
A. chiéu vao tAm kim loai nay mdt chum hat nhan heli.
chiéu vao tim kim loai nay mot birc xa dién tir c6 budc song thich hop.
. cho dong dién chay qua tdm kim loai nay.
D. tam kim loai nay bi nung néng boi mot ngudn nhiét.

Céu 39: Trong mach dao dong LC li tuong dang c6 dao dong dién tir tw do. Thoi gian ngan nhat dé nang lugng
dién trudong giam tur gid tri cyc dai xubng con mdt nira gia tri cyc dai 1a 1,5.10° *s. Thoi gian ngan nht dé dién tich
trén tu glam tir gia tri cuc dai xudng con mot ntra gia tri do la

@ 2.10%. B. 6.107s. C. 12.10%%. D. 3.10%.

Thoi gian ngan nhit dé nang luong dién truong giam tir gid tri cyc dai xudng con mot nira gia tri cuc dai la

T . . 4 K, 2R 4:A. o1 ~ NI . £ \ A, s o,
At, =§ = 1,5.10™s; Thoi gian ngan nhat dé dién tich trén tu gidm tr gia tri cuc dai xudng con mot ntra gia tri do
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At, :%: At, =§At1 =2.10"%.

Céu 40: Mot ngudn diém O phat sdng 4m c6 cong suat khong doi trong mot moi truong truyén am dang hudng va
khong hap thu am. Hai di€ém A, B cach ngudn am lan luot 1a r; va r,. Biét cuong do am tai A gap 4 lan cuong do

A . TS CES
am tai B. Ti s0 = bang

L
1 1
A. 4. B. —. C. —. ®:2.
2 4
Cuong do am tai M & cach ngudn 4m mot doan r [al= py— v6i P 14 cong suét ciia ngudn 4m
nr
= L = % =4= Lop
I, 1 I

1

II. PHAN RIENG [10 céu]

Thi sinh chi dwgc lam mét trong hai phan (phén A hodc B)

A. Theo chwong trinh Chuén (10 céu, tir ciu 41 dén ciu 50)

Cau 41: Cong thoat €lectron ctia mot kim loai 1a A = 1,88 eV. Gidi han quang dién cua kim loai nay cé gia tri la
A. 550 nm B. 220 nm C. 1057 nm D®)661 nm

34 -8
Gi6i han quang dién: A, _he _6625.107.3.10

A 881610 ~6,61.10 " m=661nm.

Ciu 42: Mot chat diém dao dong diéu hoa trén truc Ox. Trong thoi gian 31,4 s chit diém thyc hién dugc 100 dao
dong toan phan. Géc thoi gian 1a lac chat diém di qua vi tri ¢6 li d6 2 cm theo chidu 4m véi toe do 1a 40\/5 cm/s.
Lay © = 3,14. Phuong trinh dao dong ctia chit diém la

A. x =6c0s(20t —g) (cm) X =4cos(20t +§) (cm)

C. x = 4cos(20t —g) (cm) D. x = 6c0s(20t + g) (cm)

2
Chuki: T=2 =300 031455 ©=20 radis = A =[x’ + L = dem;
N 100 o

X cos® cmz{coscp /:>(p=£:>X=4COS(20t+§)(Cm)

sing >0 3

Khit=0: :
v=—0Asinp<0

Céu 43: Mot con lic don dang dao dong didu hoa vai bién do goc o, tai noi co gia tde trong truong 1a g. Biét luc

cang day 16n nhat bang 1,02 1an lyc cing diy nho nhat. Gia tri cta o 1a
A.33° (B)6.6° C. 5,6 D. 9,6’

—I:nax mg(3 - 2 Cos G‘O)

1
Ta co: = =1,02:>c0sa0=i0:>0c0z6,6°.
mgcosa, 151

min

Cau 44: Tia Ron-ghen (tia X) co
@ cung béan chét véi tia tir ngoai.
B. tan s6 nho hon tan sd cua tia hong ngoai.
C. dién tich am nén no6 bi 1€ch trong dién trudng va tir truong.
D. ciing ban chat véi song am.

Tia Ron-ghen (tia X) c6 cung ban chit vdi tia tir ngoai, déu la song dién tir.

Cau 45: Mach dao dong dién tir LC gém mot cudn day c¢6 do tu cam 50 mH va tu dién c6 dién dung 5 uF. Néu
mach c6 dién tr& thuan 107 Q, dé duy tri dao dong trong mach véi hi¢u dién thé cuc dai gitra hai ban tu di¢én 1a 12
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V thi phai cung cap cho mach mét cong suat trung binh bang

A. 72 mW. B)72 uw. C. 36 uW. D. 36 mW.
1 1 C U, |C 5.10°°

Tacd: W =We= —LE==-CU? = [, =U /—:1=—°. = =642, ———=6v2.102 A
LTOT ey e T e m Ry L2 NL 50.10°

I3 , 2
= Cong sudt trung binh phai cung cép cho mach: P =R =(6+2.107) .10? =7,2.10° W = 72uW..

Ciu 46: Mot may phat dién xoay chiéu mot pha c6 phan tng gdm bon cudn diy giébng nhau méc ndi tiép. Suit

dién dong xoay chidu do may phat sinh ra c6 tin s6 50 Hz va gia tri hiéu dung 100\/5 V. Tur thong cuc dai qua
x. 3 5 . Xo A A1y

moi vong cua phan tng la —mWb. SO vong day trong moi cudn day cuia phan tng la

A. 71 vong. B. 200 vong. (©)100 vong. D. 400 vong.

Tt thong cuc dai qua mot vong: ¢ __ =BS

max

L e . E 1 22
= Suat dién dong cyc dai: E, = oNBS=2nf N9, = N= LB 00v24/2

218 b 27502107
T

=400 vong.

~|Z

S6 vong day ctia mdi cudn day: N, =— = 100 vong.

Cau 47: Mot thién thach bay vao bau khi quyén ctia Trai Dat, bi ma sat manh , néng sang va bde chay, dé 1ai mot
vet sang dai. Vet sang dai nay dugc goi la
A. sao doi. B. sao siéu mdi. @sao bang. D. sao choi.

Mot thién thach bay vao bau khi quyén cua Trai Dat, bi ma sat manh , ndng sang va bbe chay, dé lai mot vét sang
dai duoc goi la sao bang.

Cau 48: Mot hat nhan X dung yén, phong xa o va bién thanh hat nhan Y. Goi m; va my, v; va va, K; va K, tuong
ung 1a khoi lugng, toc 9, dong nang cua hat o va hat nhan Y. HE thitc nao sau day la dang ?

avom Kooopv o m K @y m K v m Ky

v, m, K, v, m K, v, m K, v, m K

Phuong trinh phong xa: X — Y + o ; Ap dung dinh luat bao toan dong luong: E: + f)? =0= 1;: = —f);
K
= p,=py ()= m v, =m,v, :V_azﬁ 1); ()= Pi =p§ =2m,K, =2m K, = —¢ _my )
Vy m, KY m,

Tir (1) va (2): E Ve My v my K

y Vy m, v, m K,

Ciu 49: it dién 4p xoay chidu u = U2 cos100mt (U khong ddi, t tinh bing s) vao hai diu doan mach méc nbi

tiép gom dién trd thuan R, cudn cam thuan cé do tu cam 5— H va ty dién c6 dién dung C thay do6i duoc. Dicu
T

chinh dién dung cua tu dién dé dién ap hi€u dung gitta hai ban tu dién dat gia tri cuc dai. Gia tri cuc dai do béng
U+/3 . Pién tro R bing

A 10Q B. 2020 ©10v20 D.20Q
UJR? +Z}
Ta co: Zy =20 Q; Ug,, =TL=Uﬁ:>R2+Zi = 3R? :R:%:loﬁg.

Céu 50: Mot song hinh sin truyén theo phuong Ox tir ngudn O véi tan s 20 Hz, c6 téc d6 truyén song nam trong
khoang tir 0,7 m/s dén 1 m/s. Goi A va B 14 hai diém nam trén Ox, & cung mot phia so v6éi O va cach nhau 10 cm.
Hai phan tir méi truong tai A va B ludn dao dong nguoc pha v6i nhau. T d6 truyén song 1a

A. 100 cn/s ®B)80 cm/s C. 85 cm/s D. 90 cn/s
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Hai diém A va B dao dong nguoc pha: d =(2k + 1)& = (Zk+Dv =>v= df = 0,1.20 = 2 m/s
2 2f k+0,5 k+0,5 k+0,5

Vio,7m/s<v<Im/s=15<k<23=k=2=v=0,8 m/s=80 cm/s.

B. Theo chwong trinh Nang cao (10 cdu, tir cdu 51 dén ciu 60)
Cau 51: Xét 4 hat: notrind, notron, proton, électron. Cac hat nay dugc sap xep theo thi tu gidm dan cua khoi

lugng nghi:
A. pr6ton, notron, €lectron, notrind B. notron, prétén, notrind, électron
C. notrind, notron, proton, électron @ notron, proton, €lectron, notrind

Khéi lugng nghi ciia notron, proton, électron, notrind 1an luot 1a:
m, =1,008665 wm, = 1,007276u;m, = 0,0005486u;m, ~ 0= m, > m,>m >m,.

Céu 52: Dat mot dién ap xoay chiéu c6 gia tri hidu dung va tan s khong doi 1an luot vao hai dau dién tro thuan R,
cudn cam thuan c6 d6 tu cam L, tu dién c6 dién dung C thi cuong d6 dong dién hiéu dung qua mach tuong tmg la
0,25 A; 0,5 A; 0,2 A. Néu dat dién ap xoay chidu nay vao hai ddu doan mach gém ba phan tir trén méc nbi tiép thi
cuong d6 dong dién hi¢u dung qua mach Ia

@0,2 A B.03 A C.0,15A D. 0,05 A
Uy (U UY U U

Téng tro clia doan mach: Zz\/R2+(ZL—ZC)2: +] ——-—| =5U(Q) = I=—=—=0,2A..
0,25 0,5 0,2 Z 5U

CAu 53: Con lac vat 1i 1a mot vat ran quay dugc quanh mot truc nam ngang ¢ dinh. Dudi tac dung cua trong luc,
khi ma sat khong dang ké thi chu ki dao dong nho cia con lic
A. khong phu thudc viao gia tdc trong tudng tai vi tri con lic dao dong
B. phu thudc vao bién do dao dong cua con lac
phu thudc vao khoang cach tir trong tm ciia vét ran dén truc quay ciia no
D. khéng phu thudc vao momen quén tinh ctia vét rin dbi véi truc quay ciia nd

Chu ki cua con lic vat li: T =2_n =2x /% = T phu thudc vao khoang cach tur trong tdm cua vat ran dén truc
mg

quay cua n6 (d) va khong phu thudc vao bién d6 dao dong cua con lic.

Céu 54: Mot banh da dang quay déu quanh truc c¢b dinh ctia nd. Tac dung vao banh da mot momen ham, thi

momen dong luong ctia banh da c6 d6 16n giam déu tir 3,0 kg.m?/s xudng con 0,9 kg.m*/s trong thoi gian 1,5 s.
Momen ham tac dung 1én banh da trong khoang thoi gian dé c6 do 16n 1a

A.33N.m B. 14 N.m @ 1,4 N.m D. 33 N.m
L, —L -
Taco: L, -L, =l(w-w,)=yt=M,, t=>M, =—2—1 :0’91 3,0 =-1,4 N.m
t ,

CAu 55: Mot vat ran quay nhanh dan déu quanh mot truc ¢b dinh. Tai t =0, toc do gdc cua vat la wy. Kétrt=0,
trong 10 s dau, vat quay dugc mot goc 150 rad va trong gidy thir 10 vat quay duoc mot goc 24 rad. Gia tri cia
la

A. 2,5rad/s 5 rad/s C. 7,5 rad/s D. 10 rad/s

. 1 .
Chon goc toa do sao cho ¢, =0; Ta co: (p=c00t+5yt2; Khit=10s: ¢, =10w, + 50y =150rad = o, + 5y =15
(1); Khit =9 s: ¢, =90, +40,5y; Trong giay thir 10: Ap=¢, —¢, =24rad = @, =126rad = 90, + 40,5y =126rad

= o, +4,5y=14 (2). T (1) va (2) = y =2 rad/s; w, =5 rad/s.

CAu 56: Mot cai thude khi ndm yén doc theo mot truc toa do cua hé quy chiéu quan tinh K thi c6 chiéu dai 1a ¢ 0

Khi thude chuyén dong doc theo truc toa dé nay voi tbe do béng 0,8 1an tdc do anh sang trong chan khong thi
chiéu dai cta thudc do dugce trong hé K 1a
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A. 0,8/, 0,6/, C. 0,36/, D. 0,64/,

C

=0,6/,.

2
Chiéu dai ctia thude do duge trong hé K: £ = EO\/I —V—2 = fo\/l
c

Cau 57: Mot vat ran quay quanh mét truc ¢ dinh, c6 momen quan tinh khong ddi dbi voi truc nay. Néu momen
luc tac dung 1én vat khac khong va khong d6i thi vat s& quay
Vc'yi gia toe goc khong doi. B. v6i toc do goc khong doi. ‘
. ché@m dan deu roi dung han. D. nhanh dan déu r6i cham dan deu.

Phuong trinh dong lyc hoc: M =Iy; M = hang s6 = y = hang s6.
Céu 58: Mot dia tron mong dong 9h§t c¢6 dudng kinh 30 cm, khéi lwong 500 g quay déu quanh truc ¢ dinh di qua

tam dia va vudng goc voi mit phing dia. Biét chu ky quay cua dia 1a 0,03 s. Cong can thuc hién dé lam cho dia
durng lai c6 d6 16n 1a

A.8207. ®)1231. C. 493 1. D. 246 J.
Dinh 1y dong ning: lI(m2 —wp)=Ay, = Ay, - e, 2n) = ——— 0 5.0,15° — 21| 1235,
2 22 T 22 0,03

Céu 59: Mot soi diy dan hdi cang ngang, hai dau cb dinh. Trén day c6 séng dimg, toc d6 truyén séng khong doi.
Khi tan so song trén day la 42 Hz thi trén day c6 4 diém bung. Néu trén day c6 6 diém bung thi tan so song trén
day la

A.252 Hz. B. 126 Hz. C.28 Hz. (D)63 Hz.
A ALV 3f
Khi trén day c6 4 bung (k=4): {= kE—Z? Khi trén day c6 6 bung (k =6): £ = k?:3f =>f'= 5 —=063Hz.

Cau 60: Khi chiéu mot birc xa dién tir c6 budc séng A =0 ,30pm vao catdt cuia mot té bao quang dién thi xay ra
hién twong quang dién va hiéu dién thé ham luc d6 1a 2 V. Néu dat vao giita andt va catdt ctia té bao quang dién

trén mot hiéu dién thé Uk = -2V va chiéu vao catot mot bire xa dién tir khac c¢6 budce song A, = 0,15um thi
A.1,325.10™. (B)6.625.10™. C.9,825.10™°). D. 3,425.10™°.

Chi chiéu buc xa A, %=A+eUhl (1) v6i Uy, =2 V; Khi chiéu buc xa Ly 1}3——A+W

dOmax
1 2
Dinh ly dong nang: W,
h

= Wiama =7L—C—A+eUAK (2). Tur (1) va (2) = bong nang cuc dai cua électron quang dién ngay trude khi tdi
2

-W

dOmax

= AFaae., =qUg, =—e.(CUys) =eU g = W =W,

dOmax

+eU ¢

Amax

anot: Wyp . = W, +eU,k :%_[%_CUMJJFCUAK =h0(%—ij+e(Uhl +UAK) =6,625.10"7.

dOmax
2 1 2 1
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