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Giai chi tiét mot so cau dé thi thir THPT Quoc gia [an 3 Bamabel nam 2015

Loi giai dugc thuc hién boi cac thanh vién sau:
1. zdcxoan-Vuong Van Yén
2. hoankuty-Nguyén Quynh Hoan
3. bo Pai Hoc 2015- Nguyén Minh Hiép
4. Kai Shy
5. GS.Xoan

Cac ban tai vé de thi tai dia chi http://vatliphothong.vn/download/58/

Van dé 1(C2-328). bat dién ap u =100\/Ecosloont(V) vao hai dau doan mach néi tiép gom dién trd
thuan R =80(Q2), cudn cam thuan cé do tu cam L va tu dién cé dién dung C. Cudng dd dong dién hiéu
dung qua mach bang 1(A) va khi dién ap tirc thai trén cudn day bang 120 (V) thi dién ap tirc thai trén

tu dién bang —40(V). Gia tri cdm khang ctia cudn day bang bao nhiéu?

A. 60Q B. 90Q C.30Q D. 750

Giai quyét. (by GS.Xoan) Tathdy u, =-3u. = Z, =3Z,

Mat khac: Z=%=100=\/R2+(ZL—ZC)2

2
Nén ta suy ra: 80° +(zL —ij =100° = Z, =90Q
3

Chon B.

Van deé 2(C7-328). Tién hanh thi nghiém giao thoa séng nudc vai hai nguén song déng bo dat tai hai
diém A, B cach nhau 20 cm. Phuong trinh dao déng ctia nguén la u = 2cos(2nft) cm (tan s6 f thay doi

dugc) va téc do truyén séng la 1,6 (m/s). M la mot diém trén mat nudc sao cho MA = 12 cm va MB =

16 cm. Goi so diém dao dong vai bién do cuc dai trén doan MA va MB [an lugt 1a x va y . Khi f =1
o 4 . . 4 L. e e . s Loy . ..
hoac f = Efo thi y—x=5.Khi f = E(f0 +n) va ung vGi gia tri n nho nhat bang 6 Hz thi y—x =5. Gia

tri f gan vai gia tri nao nhat sau day:
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A. 86 Hz B. 84Hz C.82Hz D. 88Hz

Giai quyét. (by GS.Xoan) Xét trén doan AM:

S0 diém dao dong cuc dai trén doan AM la sé k nguyén thdoa man:
MB-MA <k\ < AB
4 20 [20] [4]

= ISk<7:X:LKJ_LKJ

Ki hiéu [a] |a phan nguyén cla a

Tuong tu'ta cling c6 so diém dao dong cuc dai trén doanMBla y = {%J + LTJ

Khi dé y—x:{%}—)y—x:tv}

Ung véi dir kién dé bai ton ta hai gia tri tan s6 d€ y— x =5 hay:

= 75Hz < f, < 90Hz
. 4 .
Khi f :g(f0+n) thi y—x =

Ung véi gia tri n nhd nhat thi y — x = 6 tuc la:
4
8 (f,+n) 32

32
7>3—26:>—f0+—n2960:n290—f0
\% 3 3

Vay n , =90—-f =6 = f, =84Hz . Chon B.
Nhan xét: Mot |G giai khac cua anh zdcxoan- Vuong Van Yén
S0 cuc dai trén MA la s gia tri k nguyén thda man
0,04 <kAh<0,2 < 0,025f <k <0,125f
Tuong tu thi sé cuc dai trén MB |4 s0 gia tri k nguyén théa man

-0,2<kA £0,04 & —0,125f <k <0, 25f

Tach khoang nay thanh hai phan, d€ y rang s6é gia tri k nguyén théa man 0,025f <k <0,125f va
—0,125f <k <-0,025f la tuong duong nhau. T&r d6 suy ra (y—x) la s6 gid tri k nguyén théa man
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—-0,025f <k <0,025f . Trong khoang —0,025f <k <0,025f c6 5 gia tri k thoa man thi dé phaila —2,-1,0,1,2
. Vay nén tang tan so f 1én mét lugng nhé nhat dé (y—x) =5 nghiala (y—x)=6, ing vé6i k = 3 tai dau mat
0,025f

4
= f=—(f,+n)=120= f, =84Hz

Van dé 3(C10-328). Mét con lac 16 xo gém qua nang cé khoi lugng m = 250g va lo xo ¢6 do ciing k =100N / m
dao dong diéu hoa theo phuong thang dimg dao ddng diéu hoa theo phuong thang dimg . Trong qua trinh dao
déng, chiéu dai cuc dai cua 16 xo bang 4 [an chiéu dai cuc tiéu va khi chiéu dai cta 10 xo bang 2 [an chiéu dai
cuc tiéu thi thé nang con lac bang 0,32 J. Chon gdc toa do & vi tri can bang, chiéu duong huéng xudng dudi.
LAy g =10m/s? . Chiéu dai tu nhién cua 16 xo la:

A.37,5cm B. 40 cm C.36cm D. 38,5cm

Giai quyét. (by GS.Xoan) Goi chiéu dai tw nhién ctalo xo la I,

& can bang 16 xo gian mot doan la Al, = % =2,5cm
()

N e s 1 A
Tur gia thiét thé nang con lac bang 0,32 J ta suy ra: Ekx2 =0,32= x =+8cm.Vaynén A > Al,

. | I +Al+A
Mat khac Im“ =2 £

= = 4= 3l,+3Al, =5A
l, — (A —Al)

Khi 16 xo ¢6 chiéudai 1=21_, =2(I, + Al,—A) =1,+ Al, + X = 1, + Al, = 2A + X

5A - 3Al,

A 5
Nén ta suyra 2A+x:§A:>A:24cm:>IO: =37,5¢cm

Chon A.

Van dé 4(C17-328). bat dién 4p u = U, cos(wt)V vao hai dau doan mach RLC ndi tiép, cuén day thuan cam,
dién dung C thay doi dugc. Khi C = C, thi cdng suat tiéu thu trén toan mach cuc dai bang 200 W . Khi C =C,
thi dién ap hiéu dung trén tu bang 150 V, cong suat tiéu thu doan mach 1a P. Khi C=C,(C, < C, < C, ) thi dién
ap hiéu dung trén tu dat cuc dai bang 160 V va doan mach tiéu thu cong suat bang 150 W . Gia tri ctia P gan
V@i gia tri nao nhat sau day:

A.195W B.85W C.175W D.65W
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Giai quyét. (by D6 Pai Hoc 2015-Nguyen Minh Hiép)

P, cos’ 3 1 Z., —Z 1
—2=T(p2:>c05(p2=£:>tan(p2=— -t = (1)
P, cos” o, 2 NG R 3
A 2 ~? 2> N 1
biéuchinhCdéu, &P, thl:RZ:ZL(ZCZ—ZL):RzﬁzL (2)
2 2
U (z )
M3t khac: +| =~ =1 (3)
Ucmax ZC2
Két hop (1) (2) (3) tadugc: U =80V
_ u? u? .
Laico: P, =150 = P, =200 =—(i)
4 R
—R
3
Véi (i) ta duge: 200R =U?* = R =320
. RUZ U?R?
Talaico:P = —*=—— = Z.=60,86Q = P, ~195W
4 R Z
C, 1

Chon A.

Van dé 5(C21-328). Cho doan mach AB goém tu dién c6 dién dung C, dién tré thuan R va cudn day khéng
thuan cam co6 dé twcam L va dién trd thuan r mac ndi tiép. M la diém nai gitra tu dién va dién trd thuan, N

la diém nai gilta dién tré thuan va cudn day. bat vao hai dau doan mach AB dién ap u = U, cosot(V). thidong
dién qua mach cé6 biéu thuc 13 i = 22 cos (ot+¢,)(A). Néu hé sb cong suat ciia doan mach MB la cos ¢, thi
hé s6 cong suat ctia doan mach AN la cos (¢, + ¢, ). Biét dung khang cuia tu dién Z, =100(Q), dién trg thuan

r=40(Q) va ¢, >0;¢, > 0. Dién 4p hiéu dung I6n nhat trén hai dau doan mach MN la:

A.60V B.75V C.45V D.80V

Lo

Giai quyét. (by GS.Xoan) Ta co gian d6 vector nhu hinh vé:
Twr gian do ta suy ra:
ZMAN =90° — (¢, + ¢, ) = ZNAB =90 - ¢, - ZMAN = o,

?1 ©1tog

Nén ta suy ra: ZBMN = ZNAB = ¢, M

N

Mac khac ~ BMN, 2 NAB cung chan cung BN nén ta suy ra t&r giac AMNB noi tiép dudng tron
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Suy ra: ZAMN + ZABN =180° = ZABN =90°.Hay u,, vudng pha véi u,,
Néntaco: Z3, =Z% + Z%,
=SR2 +Z2=(R+1) +(Z, -Zc) +1*+22 522 -Z,.Z +2Rr+1* =0

Coi phuong trinh trén la phuong trinh bac hai d6i véi z,
2

a . Z
Ta c6 phuong trinh 6 nghiém khi A >0 < Z¢ -4(Rr+r*)>0= R < 4—°— r=22,5Q
r

Néntasuyra: U, =R <22,51 =45V

Vay U = 45V

MNmax

Chon C.

Van dé 6(C29-328). bat dién 4p u = U, cos(ot)V vao hai dau doan mach RLC mac ndi tiép, cudn day cé do tw
cam L thay d6i dugc. Khi L = L, hodc L = 3L, thi dién ap hiéu dung hai dau tu dién bang nhau va bang U

KhiL = 2L hoac L = 6L, thidién ap hiéu dung trén hai dau cuon cam bang nhauvabang U, . Tiso U—L bang:

C

2 3 c 1 D-\/E
A. . |— B..[— ;
3 2 V2
(L L, +L, L0+23L0 _aL,
Giai quyét. (by GS.Xoan) Tir dé bai ta co: j ) 1 . . .
|_ =T = + Lmax :3L0
| L e L3 L, 2L, 6L,
b N o~ O . R?+ 22 3 3
Mat khac thay doi L dén gia thi Lmax khi Z, = % =32, = EZLCH = EZC = Z. =2R
C
( z Z. 1
R=10 Z, =—="C-—_0
Ta chon J_ = ' 2 2 \/E vachonU=1V
Z.=N2Q
c [ngzzLCszC:\/EQ

Khidé U, =12, = Y Z, = L N2=\2v

\/R2+(ZL3—ZC)2 N \/12+(ﬁ_ﬁ)2
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Vay &:\/E . Chon B.
u. \2

Van dé 7(C32-328). Cho doan mach xoay chiéu nhu hinh vé. X va Y la
cac hop kin chira mét trong hai phan tir 1a tu dién hoac cuén day khong

thuan cadm. Dat vao hai dau doan mach AB dién 4p u = Uocoswt(V)thi

dién ap hiéu dung gilra hai dau AM, AN va NB [an lugt 1a 50(V), 504/2 (V) va 504/3(V) . Bién ap trén hai dau

doan MB cham pha g so v&i dong dién qua mach. Gia tri cla U, gan véi gia tri nao nhat sau day?

A. 205V B.185V C.220V D.150V

Giai quyét. (by GS.Xoan) Theo dé bai dién ap hai dau doan MB cham pha hon dong dién géc g néntasuyrayY

phai chira tu dién

Suyra U,,, =U; = =50V

Upo e
NG}
Nhan thdy 50~/2 = /502 +50% = U2, = U2 + UZ,
o N&u X chtra cudn cdm khéng thuan thi chac chan khong théa man déng thic trén vi cé thém r
« N&u X la tu dién, thda man dang thurc nén ta suy ra U, =50V
Vay X chira ty, Y ciling chira tu
Tirdé ta tinh dugc U, ~ 205,72V

Chon A.

Van dé 8(C36-328). M6t chat diém thuc hién dong thoi hai dao déng diéu hoa cung phuong, ciing tan so voi
phuong trinh [an lugt 1a: x, = 2A cos(wt+¢,) va x, =3Acos(wt+¢, ). Tai thoi di€m ma ti s6 van toc va ti s6

li 46 cua dao déng thir hai so va&i dao dong thir nhat [an lugt 1a 1 va -2 thi li d6 dao dong téng hop bang J1s
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cm. Tai thoi di€ém ma ti sd van toc va ti s6 li d6 ciia dao dong thir hai so véi dao déng thirnhat lan lugt 12 -2 va
1 thi gid tri I6n nhat cda li d6 dao dong tong hgp bang:

A. 6\/§cm B. 2\/Zcm C. 4\/gcm D. 2\/1_5cm

) -« . |cos(ot+¢,)=a e en
Giai quyét. (by GS.Xoan) Dat{ (ot+o,) . Ta c6 thé tom lugc lai dé nhu sau:

cos(ot+¢,)=

e e Vv X
Tai thoi diém t,: —2=1—*%=-2;x=Xx,+X, =15cm
Vl 1
 thai die Y X, )
Tai thoi diém ¢, : \/—:—2,)(—:1,xmaX =X, +X, =

Mot s6 ban dang ban khoan vé cau hdi cua deé 1a gig tri Ion nhat cda li d6 dao déng téng hop bang? Khéng nén
nham tudng la gid tri x _ la bién dé dao dong téng hop bdi vi ta dang xét tai mot thoi diém tdc thoi. Vay gia
tri x = x, + x, c6 thé€ nhan gid tri &m hoac gid tri duong nén né I6n nhat khi nhan gia tri duong. Ta tién hanh

giai bai toan véi tém lugc trén nhu sau:

a_ 4 [ 4[5
a=—,[|—
b 3
Tai thi digm ¢ ta c6 hé: J : :sj a N
RN N
Vicer 3 |0 \12

> g R . a. ; 1
del|ayb<0|aVIx=X1+x2=A(2b+3a)=—2Ab=\/15—>b<O.KhIdotatlnhdu’QCA=—5=3cm.

2b
(a_2 [ L2 [7
- a=+— |—
Tai thoidiém t tacéh Jb ° :>j 3 V12
' ’ | V1= a’ 4 | 7
~  b=x]|—
Vicp? 3| 12

Vay x,.. =A(2b+3a) = Zﬂcm(a,b >0) . Chon B.

Van de 9(C40-328). bat cung dién ap xoay chiéu u = U cos(wt)V vao 3 doan mach (1), (2), (3) lan luot chira
mot phan tir la dién trd thuan R, tu dién c6 dién dung C va cudn cam thuan cé do tu cam L . Khi cuong dé
dong dién trong mach (1) va (2) bang nhau thi cuong d6 dong dién trong mach (3) 1a 1 . Khi cuong d6 dong dién

trong mach (1) va (3) bang nhau thi cutng d6 dong dién trong mach (2) 1a 21 . Biét ®RC = J3.Tis iL gan
®

V@i gia tri nao nhat sau day:
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A 1,14 B. 1,25 C.1,56 D.1,92

Giai quyét. (by Kai Shy) Dong dién trong cac mach [an luot la:

U,.cos (ot)
R

U,.cos [mt+n]
2

(M

@) PN —\/§.U|;.sm ot Vi (DRC:\/§

0

N o A U
-Tai thoidiém t, : 1(2) =1(2) < cos (wtl_gjzo = mtlz%t .Khidé 1(3)=1 nénl = =

L

-Tai thoi diém t, :

21

. —\/guosin ot,
1(2) =21 nén — R -

- ~B.U,sinot, U, @
R %,

U,cosot, U sinot

1(1)=1(3) nén -

= (b)

L

Tur(a) va (b) = —+/3sin? ot, =cos ot, = cos ot, =-0.75

R

= sinot, =-0.66 = —L:(—0.66).—\/§:1.1456
()

Chon A.

van dé 10(C46-328). Tai di€ém O trén mat nudc cé ngudn song lan truyén vd&i phuong trinh
u=4cos(40nt+@)cm. Xét ba diém A, B, C( theo thir tw gan ngudn O) trén cung mot phuong truyén séng,, khi
song truyén dugc 20cm, 30 cm, 40 cm thi cac phan tlr séng tai A, B, C nho |én cao nhat va khi d6 d¢ I6n li d6
clia hai phan tir con lai bang nhau. Biét AC = 20cm va toc do truyén séng nam trong khoang tir 2 m/s dén 3
m/s. Budc séng lan truyén mat nudc gan véi gia tri nao nhat sau day:

A.11,2cm B.12,1 cm C.134¢cn D.14,3cm

Giai quyét. (by hoankuty- Nguyén Quynh Hoan)
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Dé thay, cac thoi diém dang xét cla A, B, C thi ching déu lén dinh [an dau. Ma khi s6ng chua truyén tdi cac
di€m thi chung déu & vi tri li d0 x = 0. Do do, tai cac trang thai, [an lugt ta co:

. OA+%:20(cm)
A
. OB+Z=30(cm)

. OC+%:40(cm)

Do dé, c6 dugc B la trung diém AC.
Khi B lén dinh (c6 li d6 dat cuc dai)thi song chua truyén téi C. Tuc la khi do, lido cuaA; Cla0

Do dé:
k. 40 .13 )
AB = BC:10:7(10<X<15):> k=32 z?(klésé |& nguyén)

Chon C.
Nhan xét: Néu 3 diém A, B, C déu da dao dong thi bai toan co xay ra hay khong. Néu xay ra thi sé nhu thé nao?
GS.Xoan da timg giai trudng hgp nay, va suy nghi rang né khéng xay ra vi khéng cé diém nao dao déng sém
pha hon nguon O dugc. Lai giai truong hop A, B, C, da dao dong GS.Xoan da giai nhu sau (minh nghi rat cé ich
néu dé bai cho AC la mét gia tri nho hon 20 cm):

Khi song truyén dugc 20 cm thi diém A & vi tri A nhu hinh Vé,
con cac diém B,,C, nam bat ky & M, N, P, Q nhung vi sau cac thoi

diém khac cac diém B, C an lugt 1én vi tri cao nhat trong nhimg
khoang thai gian bang nhau va diém B dao déng sém pha hon C
néntasuyra B, 6M C, §Nhoac B, §Pva C, ¢Q

Nhung véi diéu kién bé hep cua f tasuyra B, va C, &N

Khi s6ng truyén thém 30 cm thi diém B quét dugc goc « dé lén
vi tri cao nhat khi d6 cac diém A, C ciling quét géc « : diém A dén
vi tri Q di€ém C dén vj tri diém M

Khi song truyén dugc 40 cm thi diém C |én vi tri cao nhat diém A
dén vi tri N, diém M dén vi tri Q

Khi d6 ta dé suy ra cac cung MON, AOM , QOA bang nhau va bang 60°

Vay A@,, = Apg. = 360—60 = 300°
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e 5\
Khi dé suyra AB =BC = ?=10cm = A =12cm

Van dé 11(C50-328). Cho hai doan mach AMB va A'M'B’ nhu hinh v&, cac phan tir trong hai doan mach giong
nhau. Dat cung dién 4p u = U, coswt(V) vao ca hai doan mach déng thoi L C

, , A = 2 M7 B

thay ddi R, L, C sao cho CR(R +2r)=4L va tdng d léch pha cua dién ap f—(ﬁ-—m%
A B’

tire thoi hai dau doan mach AM va A'M’ so véi dong dién ludn la g Biét tong s li] JH .\II’ UWL% —

R C T
dién ap hiéu dung U,,, va U,.,,. dat gid tri I6n nhat bang 240(V). Gid triclia U, 1a?

A. 1206 V B. 180+/3V C.1204/2V D. 180/6 V

Giai quyét. (by zdcxoan- Vuong Van Yén) Ta cé:
CR(R+2r)=4L < R(R+2r)=4Z,Z,

e R+1) +(Z,-Zc) =(2,+2:) +1

s

<:>ABZ=MM'2=AM2+AM’2—2AM.AM’COS(3J —

= (AM + AM’)’ —3AM.AM’

(AM + AM’)’ o

2(AM+AM’)2—%(AM+AM’)2= y < AM + AM' < 2AB

Vay Max (AM +AM') = 2AB = 240 < U, =120+2 V

Chon C.
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