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Caul (3,0 diém). Mot con lic 15 xo, gdm mét 16 xo 1y tudng c6 dd cimg
k =10 N/m va m{t vt nhé c6 khéi lugng M =300 g, duge bd tri nhw hinh 1
sao cho tryc cia 10 xo ludn huéng theo phuong thing dimg. Khi vat M dimg
yén, ta tha mt vt m = 100 g tir d§ cao h so v6i M va va cham mém v6i vit
M. Biét ring sau va cham hai vét dao dong didu hod. Cho g = 10 m/s%, bé qua
strc can ciia khong khf va bé day c4c vat.

1) Cho h = 20 cm, chon tryc toa do theo phuong thing dimg chidu duong T0
hudng xubng dudi, gbc toa d6 13 vi trf c4n bing ciia hé hai vit, gbc thdi gian

1 Itc hai vét va cham vé&i nhau. Hay:

a. Viét phuong trinh dao dong ciia hé hai vt (m+M). .

b. Xéc dinh thoi diém dé hé vat ¢6 49 16n gia téc cuc dai 4n thi hai.

c. Tim ti sé gitra dong ning va thé ning tai vi tri ¢6 db 16n gia tdc cla vét
a=1252 m/s%. '
2) Tim bién d¢ dao dfng l6n nhét @ vat m kh6ng roi khoi vt M trong qué trinh dao ddng.
Khi d6 46 cao h bing bao nhiéu dé thoa mén diéu kién trén.

Chu 2 (2,0 diém). Trén mit mGt chit 16ng c6 hai ngudn kéthop S; va S,
céch nhau 30 cm dao dfng theo phuong thing dimg c6 phuong trinh: Syermimrerme- +M

ug, =10 sin(30nt + %) (mm) va ug,= 8 cos(30nt) (mm).
Cho biét tbc do truyén séng trén mit chit long v = 1,2 m/s.

1) Tim s6 diém dao ddng cyc dai trén doan S;S,. S R “N
2) Trén hinh chit nhgt S;MNS, & mit chit long (hinh 2), canh Hinh 2

S;M = 40 cm, tim s6 diém dao dong cuc tiéu trén

doan MS;. A R ﬁz B
Ciu 3 (3,0 diém). Cho mach di¢n xoay chibu nhu — A1 (X |—
hinh 3: R = 50Q, dién dung C thay d6i, X 13 m¢t Hinh 3

doan mach gdm hai trong sb ba phén tir R, L, C méc
ndi tiép. Dt vao hai ddu AB dién 4p uap = 120+/2cos(100mt) (V).

1)Khi C= -2—10*F thl cong suéit ctia doan mach AB 13 cuc dai va dién 4p ux sém pha % S0

n

v6i uas. Tim céc phéin tir cila X va im c6ng sult cyc dai clia doan mach AB.

2) Thay doan mach X bing mjt cudn day thudn cim c6 d¢ ty cam L. Thay ddi C thi thy khi
cudng d6 dong dién sém pha g so v&i uap thi dién ap higu dung Uc 1a cyc dai. Tim L va C
khi dé.
Cilu 4 (2,0 diém). Trong didu trj bing phéng xa, mot liéu chiéu xa ti 1¢ v6i s6 hat nhan phong
xa phén r3 trong thdi gian chiéu xa. Ngudi ta ding mét ngudn chat phéng xa c6 chu ky ban ra
T = § nam. Khi didu trj 14n dAu thi thoi gian cho mot liéu chiéu xa 12 10 phit. Sau mot nam

tiép tyc ding ngudn trén nhung liu chiéu xa cn ting 1én glp d6i. Tinh thdi gian chiéu xa khi
d6. Cho biét chu ki bén ra T rét 16n so v6i thdi gian chiéu xa.

Cdn b¢ coi thi khéng gidi thich gi thém
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Ciul. 1)Tinh: 7= lim ¥n™?+2012n

H—»-+a0

2) Cho cap s6 cong ay, ay, ..., Ay, ... va cap sé nhan by, by, ..., b,,, ... théa

man: ay > 0, Vk va a = b1 * Azp12 = b2012-v

Ching minh ring a; > by, V1 < k < 2012,

Caull. 1)Giai phuong trinh V2x2 + 10x + 12 — Vx? + 2x — 3 = 2vx + 2.
2) Ham s6 y = sin(x? + 4x + 4) ¢6 phai 1a mdt ham sé tun hoan khong?

3) Tim diéu kién ctia a, b dé phuong trinh x3 + ax + b = 0 ¢4 nghiém duy nhét.
Céau II1. Chimg minh v&i moi tam gidc ABC ta ludn ¢6

A B C 3
O e Sag .4,__>___—_
sin 2+sm 2+sm 2 =16

Cau IV. Mot dé thi tric nghiém c6 10 cau héi, mai cau hoi ¢6 3 phuong 4an tra 1oi
trong do6 chi ¢6 1 phuong 4n dung. Mot thi sinh chon ngiu nhién céc céu tra 1oi.
Hoi x4c suét thi sinh d6 dat diém nao 13 cao nhét bidt rang mdi cau tra 1oi diang

dugc 1 diem va tra 1oi sai khéng bj trir diém.

Hét

Ghi chu. Cdn b coi thi khong gidi thich gi thém,
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Céu 1: (3 diém)
Cho h¢ dao dong nhu hinh 1. Vit ¢c6 khéi lwong m = 100g, 16 xo0 cé dd cung k = 40N/m. Kéo
vt xudng phia dusi theo phuong thing dimg 3cm, rdi truyén cho vat mot véan tbe 30cm/s
huéng 1én.
1) Ching rr\1inh vat‘dao dong diéu hoa. Viét phuong trinh dao d0ng cua vat (chon géc toadd &
vi trf cén bang, chi€u duong doc theo phuong thing huéng tr trén xudng, gbc thoi gian la khi
vat bit dau chuyén dong). B qua khéi lwong ctia rong roc, cia 16 xo, cia ddy va bd qua moi
ma sat trong qud trinh dao déng. Cho g = 10m/s>.
2) Tim strc cing cua day va luc dan hdi ciia 10 xo khi vét xubng thip nhit.
3) Tim co ning cia h¢ va tim ly d6 cia vat khi dong ning bing 3 14n thé
nang (goc tinh the néng tai vi tri can bing cta vat).
Cau 2: (3 diém) “m
Cho mach Qién nhu hinh 2, trong do X, , X, 1a céc dqan mach gdm re)
dién tré thuén, cudn da‘}y- thuan cam va tu dién mic nbi tiép
1) Biét rang khi tan sb dong dién 12 50Hz thi:

1=10 cos(100 1) (mA); J
Uam = 1cos(1007¢) (V); ump = +3cos (1007rt-—72£) V). X
Tim biéu thirc cia UAR . | Hinh 1

2) Khi tan sé dong dién bing 100Hz thi:
1= 10 cos(2007t) (mA)

Uam = %COS(ZOOKH%) (V); :"’_" X, K/I X, | -
UmB =—\/2?cos(2007rt+12{) (V). Hinh 2

Tim biéu thirc ctia uxg khi do.

3) Céc doan mach X, va X, gém cdc linh kién ndo? X4c dinh d6 16n cua ching,

Céu 3 : (2 diém)
Khi roi vao catdt clia mot té bao quang dién mot bic xa dién tir c6 budce séng A =0,33um thi
hiéu dién thé ham 12 0,3125 V

1) Xac dinh gi6i han quang dién cta kim loai ding lam catét.

2) Anbt cia té bao quang dién c¢6 dang tAm phing dat song song vé&i catdt va cach né mét
khoéng d = 1cm. Hoi khi roi chum birc xa rit hep trén vao tAm cia catdt va dit mot hiéu
dién thé Uak= 4,5 V thi ban kinh I6n nhét ctia ving trén bé mit andt ¢6 cac eletron (6i
dap vao bang bao nhiéu ?

Caud: (2 diém)

Bin hat proton cé tdc d0 v vao hat nhén ]Li ding yén gdy ra phan tng: 'H + 1Li-> ,He+ }He.

Hai hat o cung tbc d v va clng hop véi phuong ban ddu cua hat proton mot goc ¢ =80°

1) Tinh nang lugng toa ra hay thu vao trong phan ing trén (ra MeV)

2) Tim téc d6 cua hat proton

Cho biét: m, =1,0073u; my; = 7,0144u; m_=4,0015u; lu= 1,66.10%kg =931,5Mev/c? .

------------------------------------------------------------------------------------------------

(can bg coi thi khdng gidi thich gi thém)
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T

2
Caul. 1) Tinh J.[cosz (cosx) +sin? (sin x) Jdx.

2) Cho ham sb y = f{x) lién tuc trén [0 ; 1] v ¢6
M) <1,Vxel0;1]
Chimg minh ring

1 1 2
.Nl—fz(x)dxs 1—(If(x)dxj .
0 0

Céau II. Giai cac phuong trinh sau

D1 -# ==Y

sin? x cos? x ' cos2x \/5 cos2x
2) (2+4+42) T -(2+v2)" T+(2-2)77 = 1+°= .
Caulll. 1) Tima dé bit phurong trinh sau c6 nghiém
2x+l>a(\/1—x+l)

2) Cho ham s6 f{x) = 1 + a cosx + b cos2x + cos3x. Ching minh
ring néuAx)>0v6iVxe R thia=5=0.

Ciu IV. Cho tam giac ABC ¢6 cac canh 13 g, b, ¢; cac dudng cao tuong Gng
B hy, by ha hy, he,c6 a > b. Chimg minh rang:

a—-b>hy,~h,

Cau V. Mot phén xudng cit thép chi co nhiing thanh thep dai 6 mét, nhung
can phai cat 40 doan 2,5 met va 60 doan 1,6 mét. Hoi can ding bao nhiéu
thanh va cit nhu thé nao dé tdng sb thanh 14 it nht.

Ghi chu. Can bg coi thi khéng gidi thich gi thém.



