THAY HOANG SU PIEU. TP HUE

Chuyén dé 5. DUNG CHU’C NANG TABLE DE GIAI NHANH
CAC DANG TOAN BIEN THIEN KHOANG.

1. Co s& cua phwong phap
Déi vi bai toan khi c6 hai an s6, an s6 y phu thugc vao an 756 X. Khi‘én s6 X bién
thién kéo theo cac an s6 Y ciing thay do6i. Tuy nhién cac an s6 Y déu nam trong
Cac gia tri da cho trudc.
*Bdm trén man hinh may tinh cam tay xudt hién ham f (X) =
Néu bién x 1a cac gia trj nguyén thi ham f (X) sé cho céc gia tri phi hep ma ta
can tim trong vat Iy. Ddy la thé rat manh cua [7]khicgidgi nhanh Bai tap
trac nghiém vat Iy!
Dang toén nay thuong gip & céc bai toan bién thién khoangetan sd, van toc trong
song co. Bien thién khoang budc song trong anh sang. Tim so quy daesm, n trong
lugng tir &nh sang, biét m, n la cac gia tri nguyén.
Ngoai ra chirc ning con dugc van dungd&tim/cuc tri kha hiru ich.

2. Cac bwéc dwa vé biéu thirc va cai dat nay.
Ban dau x4c dinh dai lugng can tim, bidu dién dudiydang F(X)= ham theo bién
X.

cod 2nfd

Thi dy : A (2K +1)= i FFDY
V \Y)

T

= k phu thudc vao f. (Bé
cho f bién thién trong mot khoang nhat dinh).
Cai dat may va tinh toén.
Buwéc 1: Bim: V] déffam viec vsi mot ham duy nhét 12 F(X), tac
la tat ham g(X).
Bam: sau do nhap ham F(X).
Buwéc 2:/May hién thi:
(Bt dau): Nhap gia tri bt dau co can cir trong bai toan.

(Két thic): Nhap gia tri bit diu co cin ctr trong bai toan.

?| (Bwéc nhay): Nhap cac gia tri cach nhau (thong thuong
gia tri buéc nhay la nguyén.

(cac giatri [Start?| va [End?| tiy thudc vao bai toan cu thé 1).
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Co s& dé chon Start, Step va End.
= Pdi voi may casio FX-570VN, FX-570ES dém duoc 30 gia tri thi n<30.

Start (bat dau) End (két thuc) Step (bwéc nhiy)
Cén clr vao bai toan | Cén cu vao bai toan | Cang nho thicang tot
vat ly dé udc luwong | vat ly dé udce luong gid | Gia tri Step nho sao
gia tri nguyén duong. tri nguyén duong cho n<30 .

Strat:a Erd—S b
Hé thikc vang trong End: b=s|n——no >t ,_b-a_ ,
Step c
Step: ¢
Trong d6: n 14 gi4 tri nguyén duong ma may c6 thé dém duwoc.,
Start =30 200-30

Thi du: { +1<30= Step>5,35 Step <6

=>n=
End =200 Step
*Néu muén may dém duoc nhidu gia tri khong con gdch nag khée-khi di thi cac
em hoc sinh nén mang tir 2 dén 3 may tinh vao phéng thi
Buréc 3. Ciin cir vao bang s6 ligu hign thi trén man hinhya cdc diéu kién cua bai
toan dé chon dap so thich hop.
Cha y: O tai liéu nay ching tdi ding may tini X -570VN.
3. Cac vidu minh hoa.
a. Dung chtre nang TABLE giai nhanh song co.
Vi du minh hea 1: (Chuyén Le Hong Phong — Nam Dinh 2017). Séng truyén
trén day vei van tdc 4 m/s tin sd,song thay doi tir 22 Hz den 26 Hz. Biém M cach
ngudn mot doan 28 cm ludn/dasdong vudng pha véi ngudn. Budc song truyén

trén day la

A. 160 cm. B..1,6 cm. C. 16 cm. D. 100 cm.
Huéng dan giai

Cach 1:

Do léch pha etiandiém,M s6 voi nguon:

Ap= Z:d (2ke1) ZLZ"“ ~(k+1) T =T = (Zk”) (1).

4 2k +1)v 2k+1).4
22<f<26 22S( 4d) SZGQZZS%—26©258<I<<314

4.28.10™
v

A=
—k=3—8 yf-25H, T y) = % ~0,16m=16cm. Chen C.

Cach 2: (Sir dung chirc nang TABLE cé trong mdy tinh Fx — 570 ES).

| Quy trinh bdm may | Man hinh hién thi |
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Tu phuong trinh (1) & cach 1 ta cé

2k + 1)v X | F(X)
f= % 1 |0714
, 2 | 17,857
*Bam: 3|25
2X + 1).4 4 132142
Nhap ham: f (X)= @x+1)4 5 |39,285
4.0,28
X nhap bing [ALPHA o IE(:;:?::H
Start (Bt dau): Nhap 1. & ATLN -l .
And (Két thac): Nhap 5. 1

Step (Budc nhay): Nhép 1.
*Nhan thay gié tri cua cua k = 3 cho f = 25

Hz.

=Y 4
f=25Hz%%B® 1 = 2—5= 0,16m= 16cm
.Chon C.

Binh luan: Nhitng bai toan séng c6 End-hhg nén ta khong can quan tam

dén tinh todn Step sao cho phu hgpe.Ta'sé quan’ tam Step khi qua bai toan

dién.

Vi du minh hea 3: (Thi thé chuyén Bic Can 2017): Mot mili nhon S

cham nhe vao mat nuée dao dong dieerhoa véi tan so =40 Hz. Nguoi ta

thay rang hai diém A va B*tén mét nuéc clng nam trén phuong truyen

song cach nhau mot khoang,d’ =260 cm luén dao dong cung pha nhau. Biét

toc do truyen song nam trong'khoang tir 3 m/s dén 5 m/s. Toc do do la

A.3,5m/s. Bad ms. C.5mfs. D. 3,2m/s.
Huwéng dan giai.

_df 0240 8

k kk

*Dung/mady tinh FX — 570VN. Sir dung chirc nang TABLE.

ro=2 AR =k Y =
3 f

| Quy trinh bAm may | Man hinh hién thi
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“Bim e
s 8

Nhap ham: f (X)= — 2 4

P *%) X 3 2,66...

Lo 4 2

Start (Bat dau): Nhgp 1. 5 16

And (Két thuc): Nhdp 5. E——

Step (Budce nhay): Nhgp 1. { = I R

Cht y: Diéu kién cua van téc la I

3m/s<v<5m/s | 2 =6 5

& Nhu vy (g véi k = 4 thi f(X)=v=4m/s. Chon B!

Vi du minh hea 4. (Thi thé chuyén Vinh ldn 1 ndim hoo 2016 — 2017).Mot

song ngang truyén trén mot soi day rat dai véi toc do teuyen song 1a 4 m/s va

tan s6 song co gia tri tir 41 Hz dén 69 Hz. Biétihai phan tir tai hai diém trén day

cach nhau 25 cm ludn dao dong nguoc,phashau.Fan s6 song trén day la

A.64 Hz . B. 48 Hz. €:56Hz. D. 52 Hz.
Huwéng dan giai.

20=2"0 2mifd (2k+1)  (2k+1)

=(2k+1)n v =(2k+)n=>f= T 400
\Y .
*Sir dung chirc ning olia) | B L
may tinh cam tay. : 3 ﬁg |
Nhap ham F(X )= X , 3 3 HH =
’ ” 2.25 .
Start,=1
Nhap 4#End =5
Step=1

Nhu vay tng véi X = k = 3 thi f = 56Hz. Chegn C.

Chu y: Khoang tan sé6 41<f <69.
Vi du minh hea. (Minh hga ciia bé GD ldn 2 niam 2017). Tan sb cia 4m co ban
va hoa &m do mét ddy dan phat ra twong (ng bang vai tin sé cua song co dé trén
day dan co6 song dirng. Trong cdc hoa am do day dan phat ra, c6 hai hoa &m ng
VGi tan s6 2640 Hz va 4400 Hz. Biét am co ban cta day dan c6 tan s nam trong
khoang tir 300 Hz dén 800 Hz. Trong ving tan sb cua 4m nghe duoc tir 16 Hz
dén 20 kHz, c6 tbi da bao nhiéu tan sé cua hoa dm (ké ca am co ban) cua day dan
nay?
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A. 37. B. 30. C. 45. D. 22.
Huwéng din giai
Su tao am trén déy dan phat ra tuong tng bang tan s cua song co dé trén diy dan
c6 song dung, do d6 chiéu dai cua sgi day phai thoa mén:
= k% =, =f,= % ., =kf_ =kf, (f,, tinsé cua hoa am).
*Xét hai hoa &m c6 tan sé 2600Hz va 4400 Hz:
2640
2640 =k f, N K g | 88>k >33 (0
4400 = K, 4400 14,7>k, >5,5
o =y,
2

* ?A:%:g: k, = 0,6k, (Dé tim k,, k, sir dungeehiic nang Vo
HA2 2

khoang chay phai thoa méan h¢ (1) ).

*Nha3 _
e F(k?() ) 0,65 o FcE:: r“"
Start=6 B EaE i1
End =14
Step =1 May nhan k2=]0‘ |kl=6‘
fon =kf . =kf, < 26406, = f., = 440Hz

*Xét viing ¢6 tan so:

16Hz < f < 20.000Hz4=> 16'<9k.440'< 20.000 < 0,036 < k < 45,5 =k € {1: 45}
b. Dung chirc nang,TABLE giai nhanh séng anh sang.
Vi du minh hea 2:/Trong thi nghiém I-4ng giao thoa anh sang, hai khe I-ang
cach nhau 2mm, Ainh anh giao thoa dwoc hing trén man anh cach hai khe 1m.
St dungyanhisdng don sic c6 budc séng A1, khodng véan do dugc la 0,2mm.
Thay birCxa trén bang bac xa c6 bude song A, > A4 thi tai vi tri cua van sang
bacba cua birc xa A1 c6 mot van sadng cua buc xa A2 tring tai d6 . Budce séng
cua anhisang » la

A. 0,60pm. B. 0,48um C. 0,58um D. 1,20um.

Hwéng dan giai
*Bac ba cua buc xa 1 trung vai mot van sang cua A, .

ia 0,2107°%2.10°°

Buéc song A, = Y E—— 0,410 m=%,>0,4.10"m
. -3 -3 -6
3hD_\ 2D g D, 8ha_30210°210° 1210°
a a a kD k.1 k



DT: 0909.928.109 http://thuvienvatly.com/u/315963

Quy trinh bdm may Man hinh hién thi
Tu phuong trinh (1) & cach 1 ta cé
1,2.10°° X F(X)
A, = 1 1,2.10°
2 0,6.107
*Bam: 3 0,4.107
12106 4 0,3.107
Nhap ham: f (X)= == 5 2,4.107
X Fi} Math
Start (Bat dau): Nhap 1. " Fikl
And (Két thuc): Nhap 5.
Step (Budc nhay): Nhap 1. 3 31 Unaf o

Cha y: PDiéu kién budc song
A, >0,4um va A, thugc vung anh sang
nhin thay
Véi k=2=1, =0,6.10°m=0,6um. Chen B.
Vi du minh hea 2. (PH 2010). Trong thi nghieemh Y-ang vé giao thoa
anh sang, hai khe duoc chiéu bang anh sang trang cdbddc song 380nm dén
760nm. Khoang céch tir giira hai khe la 0,8mm, khoang céch tir hai khe dén
man quan sat la 2m. Trén man tai vi trigcachivan trung tdam 3mm. C6 céac
van sang véi budc song
A. 0,48um dén 0,56um. B) 0,40pm dén 0,60um .
C. 0,40um dén 0,64um . D. 0,45um dén 0,60um .

Huwéng dan giai.

Céch 1: Gidi truyén théng.
Xy = k2 g W L20 1F038502076 g 55 <316 k=2:3

a kD "k
k=2—>A=0,6um
k =8 — A=0,4um

Cach 2:*Dung mdy tinh FX — 570VN. Str dyng churc nang TABLE.

= Chon B.

Quy trinh bam may Man hinh hign thi
<\ =R ’ _ 1,2 x F(X)
Tu bjéu thuc A _T”m _ A 0
Bém (Tao bang tinh). g 8461
Nhap ham F(X) = 22 o3
% 5 [024
Start: Nhap 1. : o5
End: Nhap 6 ; -
Step: Nhap 1 I| " || Fisi
Bam: E May sé hién thi. Ell al u:E
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Tir bang tinh va ddi chiéu 4 dap an suy ra dap an B 1a dap 4n chinh xAc.
Chon B.
Vi du minh hea 2: (Phé théng Quéc Gia 2015). Trong thi nghiém Y-ang vé
giao thoa anh sang, hai khe hep dugc chicu bang nguon anh sang trang cé
buac song tir 380 nm den 760 nm. Khoang cach gitra hai khe hep 1a 0,5 mm,
khoang cach tur hai khe hep dén man quan sat 1a 2 m. Trén man quan sat, tai vi
tri. diém M cach van sang chinh gitra 2cm c6 van sang don sac c6 budc song dai
nhat la

A.417nm. B. 570nm. C. 714nm. D.760nm.

Hwéng din giai

Céch 1: Gidi truyén théng.

LD xa 2.10%0,5.10-3 5.10° 5000
X=k—=A=—= = m&= nm (1).

a kD k.2 k K
MﬁBOs&fOs?GO:lB,mz k>6,58= kg =7

5000 7
min >

Thay vao (1) A ZT M = 71143nm". Chon C.

Céach 2: Dung chirc ning ciia may tinh cam tay FX — 570VN.

Quy trinh bam may Man hinh hién thj
*Tir bidu thic 2 =222 Am (1). X |FX)
' K T | 5000
*Bim [Mode]7] . 2 | 2300
5000 3 1666.6
Nhap ham F(X)===— . 1 1250
X 3 1000
Xdduoc/nhap: [ALPHA 6 | 83333
N’ 7 714,28
(Bat'dau) : Nhap 1 o5
(Két thic): Nhap 8. : :
Vi p b 380; 760
(Budc nhay): Nhap 1. ng co ’ fm
D& dang thdy ¢ buwdc song dai . R
nh‘zﬁt taiM la 714nm. 5 5| Iooo
Can Iuu y: D& bai cho buéc song | LR
tinh theo vi nm nén & biéu thirc (1) K
cd don vi la nm.
Chen C.

wBinh luan: Thong thuong cac gia tri cua k chi roi vao cac khoang 2 dén 6.
Tuy nhién dé cho tién ta cho may tinh khoanh vung k rong hon mét chdt 1a tir

7
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1 dén 8. Tuy nhién néu cac em khong c6 tinh tién doan gia tri cua k thi cd thé
cho k chay I¢n hon dé bao phu cac budc séng khac.
Vi du minh hoa 2: Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe
hep dugc chiéu bang nguon &nh sang trang c6 budc song tir 380 nm dén 760
nm. Khoang céch giira hai khe hep 1a 1 mm, khoang cach tir hai khe hep dén
man quan st 1a 2 m. Trén man quan sat, tai vi tri diém M cach van sang chinh
gitta4 mm c6 van sang don sic c6 budc s6ng ngin nhat 1a

A. 0,4 um. B. 0,67 um. C. 0,75 um. D. 0,55 pum.

Hudéng dan giai

Céch 1: Gidi truyén théng.

3
x=k™2 3 =%= Z'io nm— 03T 5 35 2 6okl =5
a
xa -
K = =4.107m=0,4um . Chon A.
K, oD
Céach 2: Dung chirc ning ciia may tinh gam tay FX — 570VN.
Quy trinh bAm may Man hinh hién thi
*Tir bidu thic 2 =229 nm (1),
, k X [F0
*B4m [Mode][7]. T [ 2000
2 1000
Nhap ham F(X):M : 3 [ 666.7
4 500
(Bt dau) : Nhap'd 5 | 400
AR 2 6 3333
(Két thuc):,Nhap.8. e
(Budc phay): ‘Whap 1. § | 250
D& dang thay & bwéc séng ngan Viing cé budc séng
nhat taiM a400nm. 180 — T60nm
Cén, luuyy: DE bai cho budc song
tinh/theo vi nm nén ¢ biéu thirc (1)
cd don yi'la nm. Ap =400nm =0, 4pm
Chon A.

Vi du minh hea 9. Trong thi nghiém giao thoa Y-ang thuc hién véi anh sang

trang c6 budc song tir 0,38um dén 0,76um . C6 bao nhiéu buc xa don sac cho

van trung van sang bac 3 cua buc xa c6 buéc séng 0,76um .

A. 2. B. 3. C. 4. D. 5.
Huwéng din giai

Céch 1: Giai truyén théng.

Goi Xy, la vi tri van sang bac 3 cua buc xa co budc song 0, 76pum .
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Vi tri tring nhau X, =de= k_:x:l(d%
a
2,28
0,38<A="""<0,76
, 3076 _228 < 3<k<Bm K 456
k k
= Chon B.

Cach 2: Dung chirc ning ciia may tinh cam tay FX — 570VN.

Quy trinh bam may

Man hinh hién thi

Tir bidu thic :2’—k28um |

Bam (Tao bang tinh).

Nhap ham F(X):@
N X

Start: Nhap 1.

End: Nhap 8

Step: Nhap 1

Bam: [=] May s& hién thi.

F(X)
228
1.14
0.76
0,57
0,456
0,358
03257
0,285

m«qmmhmwn-p.q

Viing cé 7.=[0,38:0,76

] Math
Fiiy
0.5
0. USE
0. 38

H]
y

B

]
]
b
S

T man hinh hién thi'ta,suy ta 628 biic xa tring vai bac 3 ciia birc xa co budc

song A =0, 76pum~“Chon B.
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c. Dung chirc nang TABLE giai nhanh lwong ttr anh sang.
Vi du minh hea 1. (Pé minh hoa ciia bj ldn 2 nam 2017). Xét nguyén tir hidrd
theo mau nguyén tir Bo, trong cac quy dao dung cua électron co6 hai quy dao c6 ban
Kinh rm va ry. Biét rm — rn = 3610, trong d6 ro 1a ban kinh Bo. Gia tri rm gan nhat voi
gié tri nao sau day?
A. 98[’0. B. 87I’o. C. 50!‘0. D. 65!‘0.

Hudéng dan giai

r=nr,

* Tur cong thic: 1, —r, =36r, ———2—>r,m’ —r,n*=36r, =m’ —n” =36 (1)
(Trongdo n,,n, el &=0).

Pé tim m va n cua phuong trinh (1) ta dung chirc ning Clia_Mmaystinh'cam
tay fx — 570 VN (hoac may tinh khac twong duong)

Quy trinh bam may Man hinh hién thi
* Nhap chon [7], nhap ham X0
F(X)= /36+x2 (1) 2 6,32
o n 3 6,71
. 4 7,21
(Bt dAu): Nhap 1 5 7,81
(Két thic) : nhap 10 : S
(Buéc nhay): Nhap 1 8 10,00
May nhgn gia tri 20 12’3
ﬁ% ,m Math
Do dé: r,, =m’s, =100r T RAETI
Gan dap an A nhat)ChonA 1l | 1= B8 ‘0

Vi du minh hea 2. (PH -2013). Cac mic nang luong ¢ trang thai dung cu

nguyéf tir Hidro dugc xac dinh bang biéu thic E,=-13,6/n? (eV) ) (n =1, 2, 3...).

Néu nguyén tir hidro hap thy mot photon co ning lugng 2,55eV thi budc séng

nhé nhat cua birc xa ma nguyén tir hidrd c6 thé phat ra la

A. 9,74.10%m. B. 1,46.10°m. C. 1,22.10®%m. D. 4,87.10%m.
Huéng dan giai.

-136 136 3 1 1
t—=>S5=S5-——5=>N=

m>  n? 4> n® m? 3 1
7+7
16 m?

(Dinhién m,n ell va 6 muc nang lwong quen thugc 1<m,n<6 ).

e=E, —E, =2,55=

10
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*Pé tim m va n cia phuong trinh (1) ta ding chic ning cua may tinh
cam tay fx — 570 VN (hoic méy tinh khéac twong duong).

Quy trinh bam may Man hinh hién thj
* Nhap chon [7], nhap ham X | F(X)
m
1 n
F(X)=—| (1 1 092
n 3,1 2 |151
16 X2 3 1,83
L. 4 R 4 2
[Start] (Bt dau): Nhap 1 5210
(Két thic) : nhap 6 6 |21
(Budc nhay): Nhap 1 : i ;
May nhan gia tri G 1 4
i |
Ta cé:
26
he _ £, E, o 19,875.10% _ (_13,26 . 13,6}1’6.10_19
min }“min 4

Nhap phuong trinh & trén dudi dangsbién Xy Sau d6 bam |SHIFT s€ thu
duoc két qua A, =9,74.108m . ChohA:

d. Dung chirc nang TABLE%Wjaigfhanh cwec tri dién xoay chiéu.

Vi du minh" hoay, 1:“€ho doan |, Lr - C
mach "xoay chiéu/nhu ‘hinh V&, J:—%Mﬂﬁﬁﬁ\—l\o—l I—]-3
gom dién trg=Re= 190'Q2, cudn day

c6 &1/ 7H vadién tro trong r = 10 Q, tu dién co6 dién dung C=2.10"/ nF.
Pit vao'thai dau doan mach mot dién 4p xoay chidu u = 20042 cos(wt) V, tin
sOM€0 théthay doi dugc. Thay doi tan sb f dé Uan dat gia tri cuc dai. Gid tri
gan dang cua Uan(max) va tan so twong tng la

A. 216,91 V; 50 Hz. B. 217,178 V; 60 Hz.

C. 219,485 V; 62 Hz. D.217,237 V; 57 Hz.

(Ren)+z2 | 200 +(2f)

Upg :ZAN.I:UJ
(R+rY+(2, -Z.) \,2002+(2f_ 1 jz

4.107f

11
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*Bim [Mode[[7]. Nhap ham

X |FX)
2007 +(2X)° =
F(X)=200 l (2X) ~ 50_[ 21653
U 2007 42X -+ _ L
53 | 217.15 Tin
Start : 50 54 | 217.19 L Tang |
Step:62 = n =13 gi& tri (mdy dém duoc). 5 31:3?
Step:1 57 :1':3 - Max
= F(X) =Um=217,23..>f =57Hz o8 | 21723
max 39 21 -':1
Chon D. 60 | 217,17 >-| Gidm
61 | 217.13
Binh luan: Tir 4 dp 4n ta nhan thiy chi c6 tan [ 62 | 217.08

sb 50Hz tro 18n nén ta chon Start 1a 50 va chon
End la 62.
Vi du minh hoa 2: (Thi thi Tha vién vt Iy ldn 3 nam 2016). Dat dién &p
xoay chiéu u = Ugcos(100mt + @) (V)hai dadydoan mach ndi tiép theo thur tu
gom Ry, R2va cudn day thuan cam codo ticam lvthay doi duoc. Biét Ri= 2R,
= 200+/3 (Q). Pidu chinh L cho dén khi diénsap tuc thoi gitra hai diu doan
mach chira R, va L l1éch pha cuc dai'so véi'dién ap hai dau doan mach. Gia tri
cua d6 tu cam L Iuc d6 1a
A.L=2n(H). B.L=3m(H). C.L=4/r(H). D.L=1Un(H).
Huéng dan giai
> Céac bai toan cyc tri dién thisgiatri bién rat réng, nhung mong muon cia
ching ta 1a Stepsnho, May tinklad@em céc gia tri lai cd han. Vi vdy khéng con
cach nao khac chifigta phei si dung 1y thuyér ban dau dé chon duoc Step thich
hop nhat.
D& théy ug( sémpha hon hon u mach.

:': FI:H:? Math
Z Z
o=@y — ;= | arctan —= — arctan L 2| 0. G366 i
\ Vo R R, +R
2 1772 4l1.2732 (0. 5061
92 9 0. 5235957755

Bam va nhap ham
F(X) =arctan (100nxj —arctan (%j =tan™ (ﬁj —tan™" (ﬁj :
} 1003 30043 3 33

12
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Start=1/n
Chon {End=4/n — BA&m [=] . Tr bang tinh ta thdy khi pha dat cuc dai thi
Step=1/=n

X=L=0,9549..=> thi . .ChenB.
T

Chay: Céc gia tri Start va End duoc chon dwa vao 4 dap an.

Binh luan: Néu dé hoi gia trj X thi ta dua vao 4 dép 4n dé chon Start va End

cho thich hop. Nguoc lai néu dé hoi F(X) thi ta khéng céan ctr vao dap an duoc.
Céch 2: Giai truyén théng.

tan(pZ:% 2 R A
2
:>tan(<P2—cp)=Zz+RL(Rl+R)= - ('1? +R)*
tanq): L L 2 1 2 ZL'+ 2 1 2
R, +R, ) Z
|
b
tan(g, — )= R, a+h224ah (tanA@), > a="h
RZ(R1+R2)
Z +
ZL

Suyra Z, =,/R,(R; +R,) =300(Q) = L=§(H) Chen B.
U

Vi du minh hea 3: (Chuyén+¥anh I:in‘3 nam hoc 2016-2017). Bat mot dién ap

xoay chiéu u = Ugcoswt (V)vao hai,dau doan mach noi tiép theo tha tu Ry, R2

va tu dién co dien dung’Cleo thé thay déi. Biét R, = 2R, =504/3Q2 . Piéu chinh

gi tri ciia C dén-khi'dién aptirc thoi hai dau doan mach léch pha cuc dai so véi

dién ap hai dau doanumach chira R, va C. Gia tri Zc khi do 1a

A. 200 Q. B. 100 Q. ~C. 75 Q. D. 20 Q.
Hwéng dan giai

‘(p—(pch| =/arctan ~Zc —arctanﬁ . Bim va nhgp ham

R, +R, R,
¢ PRoC
F Math
F(X) tan — tan — | f 9 hrbs
=|arctan ——-—= —arctan ———
7543 2543 g TG FHE?
o 10 B3| 0.5213
? Prec 0. 5235607345
Start=20 =4 s
Chgn 0 Step>6,2= Step=7
End = 200

13
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wB4m [=] man hinh xuét hién nhu trén. D& thdy khi X =Z. =76Q thi géc o
dat gia trj cuc dai. Nhu vay gia tri chinh xac nhat phai lan can s 76.

Chon C.

Chay: Céc gia tri Start va End dugc chon dwa vao 4 dap an.

Binh luan: Néu dé hoi gia trj X thi ta dua vao 4 dép 4n dé chon Start va End
cho thich hop. Nguoc lai néu dé hoi F(X) thi ta khéng céan ctt vao dap an dugc.

Vi du minh hoa 4: Chuyén Vinh ldn 3 ndm 2017. Tagi mat nudc, hai nguon
két hop dugc dat & A va B cach nhau 14 cm, dao dong diéu hoa cling,tan so,
cung pha, theo phuong vudéng goc voi mit nudc. Song truyén trén, matnudc
V6i bude song 1,2 cm. Piém M nam trén doan AB cach A maf @oan Bicm, Ax,
By la hai nira duong thang trén mat nudc, cing mot phia,so voi AB va vubng
g6c v6i AB. Cho diém C di chuyén trén Ax va diém D di chuyén.trén By sao
cho MC ludn vudng géc véi MD. Khi dién tich cuadamygiaciMCD c6 gia tri
nho nhat thi sé diém dao dong vai bién d6 cuc dai€o trén dean CD la
A. 12. B. 13. C. 15. D. 14.
Hudéng dan giai.

AAMC dong dgng véi ABDM suy sa

6 BD 48 X

— =——~=BD-= y
CA 8 b
2
Suveo = |v|c MD ——\/62 AC?. '/82 il ¢
¢ 8
, LY B
B4m [Mode][7] va nhap™ham
2 X F(X)
F(X)= N N 482 1 | 148
2 X 2 |80
Start =1 3 60
Chon JEnd =40/Bém [] thu duoc bang bén phai &=
Step=1 6 |48
D& thy F(X),,, khi AC=X=6m=BD=8cm 20"t
+Piéu kién van cuc dai: |9 52
AC-BC AD-BD 10 [ 544

<k< =-7,69<k<6,77
A A

= C0 14 gié tri thoa man. Chon D.
Vi du minh hoa 10. Dt dién 4p xoay chiéu on dinh vao hai ddu cudn day c6 do
ty cam L va dién tré R ndi tiép voi tu C voi (CR?< 2L). Thay doi tan sé goc dén
gia tri w, thi dién ap hai dau tu dién dat gi tri cuc dai, khi d6 do léch pha gitra

14
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dién ap hai dau cuon day va dién ap hai diu doan mach dién c6 gi4 tri nho nhat
la

A. 90°. B. 86,67°. C. 60°. D. 70,52°.

Céch 1. Céch truyén théng.

Z, =1

c=n

*Khi f thay d6i dé Ucmaxta chudn hoa { =R=42n-2
*D& thay u mach tré& pha hon so véi u day (vé gian do).
Z, -2, Z, 1-n 1 1
e . =-==-05.
R R J2n-2 J2n-2 2

tang, —tane ()
tano = tana=2(tan o, + tan(— 22.2,/tan tan(—
1+tang,tane ( P4 ( (p)) H ( (P)
-0,5

= tana >2.2 {—tan P tang =242 = (tana) . =242 =1, A 70,52°.
-0,5

Chon D.
Céch 2: Dung chire ning Mode 7 dé tim cu@dtri

*Taco: tang.tang, =

.y . z/%%1
Khi f thay déi dé Ucmaxta chudn héa {z L = R= 2n-2
.

@ D¢ léch pha gi@a u day va u mach la

X F(X)
1,1 78,509
Z,_ - Zc ZL 1,24 74,391
e _ 1 n | 1 1,38 72,47
o =|p—g4|=|arctan = arctan 52 7145
N 2 1,66 70,91
; 1,8 70,64
Bam nh@p,vao may 1,94 |70537
2,08 70,542
F(X) = tan‘l(ij—tan‘l(#J 222 | 70,617
\J2X -2 2X -2 2,36 70,739
St Con n#a (khéng
na-stal < P
hon Start=11 g~ =% Step>0.13 quan tam)
End=5

Chgn Step=0,14 bim [=] man hinh xuét hién va thu duoc bang bén phai.

*Dé thay khi n=1,94=F(X) . =0, =70,53".

Nhu vay gia tri 1an can cua o, chi coé dap an C thoa. Chon C.
Vi du minh hea 3. (Chuyén Vinh lan 4 nam 2015). Dat dién ap u = ZQO\/Z
cos(100xt) (V) vao hai dau doan mach AB gom doan mach AM mac noi tiep

15
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16

véi doan mach MB, trong d6 doan mach AM chra cudn day dién tro r =
20Q2, doan mach MB chira dién tro thuan R = 50Q  ndi tiép vai tu dién co
dién dung C thay ddi. Khi C = C1 = 200/ (uF) thi trong mach xay ra hién
tugng cong hudong. Piéu chinh C = C; thi dién ap hiéu dung caa doan mach
MB dat cuc dai, gia tri cuc dai d6 xap xi bang
A. 323,6V. B. 262,6V . C.225,8V. D. 283,8V.
Huéng din giai.
wPit vin dé: Day 1a bai toan c6 thém dién tro r, vi vay cac cong thic cia
tinh cyc tri thong thuong sé& khong tinh dwoc. Vi vay mudn giai bai toan
nay cac em hoc sinh phai viét dugc biéu thic tinh Uwes tae 12 Urg samidé di
khao séat n6 theo bién Zc. Tuy nhién viéc 1am nay that battien vamat'rat
nhiéu thoi gian. Vi vay cac em phai st dung chire ning, Table cia Casio.
@ Truéc khi dung Casio hiy dé y: C=C, = Z, = Z, #5000 (miach céng
hwong).

Upe = Zool =U R*+Z2 200 50” + Z¢
(R+r)+(Z,-2¢) 707 + (802 Z. )’

2 2
*Bim va nhap ham F(X)= 200\/&

70° +(50-X)*

URC

End >Step= 6,2 = Step =7 (May Sé quét dwoc
End — 200 R = Step =7 (may sé quét du

26 gia tri cua X).

*Sau khi chon xong va bim [=] mén

hinh xuét hién fihu,bén'phai.Chen B E{3E3- 15

Binh luan: R&%rangwai cach chon Rl R = e 1 B e

Step nhu trén“thi ‘may s€ quét vung

rongdphat huy hét chirc nang ciia may va gié tri F(X) chinh x&c hon.

Vi Qu minh hoa 5. Mach dién xoay chidu ndi tiép gdm R thay ddi duoc, cudn

thuan”cam' ¢6 dién trd thuan r=20Q va do ty cam L =2/ (H) va tu dién co

diéndung C = 10%n (F). Dat vao hai dau doan mach mét dién ap xoay

u=240cos100nt(V) . Thay doi R, thi thiy khi R =R, thi cong suat tiéu thu

trén toan mach cyc dai. Khi d6 cong suit tiéu thy trén mach c6 gia tri la

A. 300W B. 200W C. 143W. D. 134W.
Huwdéng dan gidi

Start =20 n=22"20,3 3
Chon { "

F] Math
" Fin)
1|
]

mune=

Z, = 2000
— 7, ~Z, =100
Z, =1000
2 2
P=ri?=(20+R) = _(20+R).—120¥2)

(R+1) +(Z -2 ) (R+20)* +100°
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Bim [Mode] [7]

Nhap ham F(X) = (20+ X)

Py

{Start =20 2w

120:2)° .
"(X+20)? +100?

—S® ,Step>6,3=Step=7
End = 200

Start —End _ 200-20

*Ap dung cong thirc tinh ta thay n = =26,7=n426 gia

Step 7
tri. (' n nguyén duong). [ - o
. L . i Fril
Sau khi nhap cac gia tri ta thu duoc tai g 6| 1Y
L C Ao 1A A g 10] B (I EM:
gia tri cuc dai cia cong suat lan cén gia 11 gol 143, 3ul
tri P = 143,93W. Chon B. 145.937114%9

Vi du minh hea 7. (Thi thiz Nam Dan nam hgc 2016 - 2017). Mot doan mach
AB gom hai doan mach AM va MB méc néittiép. Doan mach AM chi c6 bién
tro R, doan mach MB gom dién tré thuanfmac néi tiép vai cudn cam thuan co
d6 tu cam L. Pat vao AB mot dién ap xoay chiéli co gia tri hiéu dung va tan sb
khong doi. Pidu chinh R dén gia ti"80 ) thi cong suat tidu thu trén bién tro
dat cuc dai va téng tré caa doan mach AB'chia hét cho 40. Khi d6 hé sé cong
suit cua doan mach MB va caa’doan mach AB tuong tng la

adwd g B L2 1,3

8 8 118 160 17 2 8 4
Huéng dan giai.

2
Sk U P

(RM)ySZ o r+Z
R

Z(R+1Y +22 = (80 +1) + 22 —H 7 [280(80+r)

P. =R >R =1*+Z <80*=r*+2Z]

+2r

2.80(80+r)
1600

r
cos = r
Pvs ,—rz 7 COSPyp = —
L r2+ 7} =80 80
—)

80+r cos (= 80+r

J(r+80) +22 2.80(80+r)

Z:40 = el = (80+r):10—==-re[10; 80)

cosQ =

17
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*Sir dung chirc ndng cua may tinh FX — 570VN.

Nhap [Mode|[7] = F(X) =2 X

oo +[280(80+X)
O Math
. H Fikl
Start: 10 o ImXEE
Chon: < End: 70 —(Stepel]) E EH E.ggg?
Step: 10 ] 10
3 COScp=0,75=E
May nhin r=X =10= F(X) =3 = 10 41 Chion.D.
COSOQys = 80 8

Vi du minh hea 8. (Thi thi# S¢ Thanh Héa nam 20.16). Dat,dienap co biéu
thic u=U2cosmt vao
hai diu doan mach nhu hinh - A R Wi ek TN .Cl_p

vé. Khi diéu chinh bién tré — 1

dé cong suat trén bién tro

dén gia tri R =75Q dat cuc dai thi cac gia tritena r va Z déu nguyén. Gia tri
cuarvaZzZla

A. r=15Q, Z =100Q2. Bar= 210, Z = 120Q2.

C. r=12Q,Z=157Q D. r=350, Z=150Q2.
Huéng dan giai.
Str dung cong thirc quen thuéc, cong,suat trén bién tro dat cuc dai khi

R=Z, .= ,/r + 28 B RIS(R+1) + 22+ —(R+1)
%/—/

4

=Z=\R? 2% (RAT) =75 —1* + (7541

*Bim [ModehZva nhap ham F(X) = [76? - X? +(75+ X

Start =15 = Math
*NhapX< End =35 B i o I|I=!|I::-::E|” l
1 120
Step=1 B od | 120. 62

*B&m [=] man hinh hién thi =L

Nhu vay chi cé r=21 thi Z=120 (gia tri nguyén). Chon B.

Vi du minh hoa 8. (Phé théng Quéc gia 2016). Khi may phat dién xoay chiéu
mdt pha dang hoat dong binh thudng va tao ra hai sut dién dong c6 cing tan sb
f. R6to ctia may thir nhat c6 p1 cdp cuc va quay véi toe do ng = 1800 vong/phdt.

18
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Roto ctia may thir hai ¢6 p; =4 ¢ip cuc va quay véi toc do na. Biét na c6 gia tri
trong khoang tir 12 vong/gidy dén 18 vong/gidy. Gia tri cia f 1a
A.54 Hz. B.50 Hz . C. 60 Hz. D. 48 Hz.
Huéng din gidi
*Cong thirc tinh tan s6 ciia mét phat dién xoay chiéu 1 pha cdn nhé.
%fz pn® (n:vong/s)
(p la $6 cdp cuc ciia mdy phat).

1 pn
f="—® (n:vong/phut
=50 ( g/ phut)

v'Dung Mode 7 ciia mdy tinh cam tay:

12<n, <18
f:plnl:pznzapl.@:4.n2:> n, =7,5p, > {
60 p, el
F(X) X
Quy trinh bAm may Man hinh hién thi

Bim Nhap may
= Ngp mdy: fr41=7.54

Start =1
Nhép {End =5
Step =1 | . FIEJ Math
Tx man hinh hién thi ta thuddoc S|
E | 3l 22.5
p1:2
n,=15

=f =p,n, =60Hz,. Chen C
Binh ludn: S6 capeuc 14156 gnuyén duong, do d6 ta chon bién X 1a p ham F(X)
lan.

Vi du minhsh¢a, 9.5€ho mach di¢én nhu
hinh & X, Y. 12 hai hop. Mdi hop chi chira M4 x EH v
2 trong 3, phanetir: dién tro thuan cudn

¢am thdan va tu dién méc nbi tlep Ampe °
ké c6.dién tro rat nho , cac von ké co dién

tré rat 16n. Cac von ké do dugc dong dién mot chiéu va dong xoay chiéu . Ban
dau mac hai diém N, D vao ngudn dién khong doi thi von ké V, chi 45V va ampe
ké chi 1,5A. Sau d6 mic mic M, D vao ngudn dién xoay chiéu co dién ap
u=120c0s100xt (V) thi ampe ké chi 1A, hai von ké chi cing gia tri va dién 4ap

D

hai dau umn 1éch pha 7/ 2 so v6i unp. Sau dé tiép tuc thay d6i dién dung cua ty

trong mach thi thay s6 chi Vi 16n nhét 1a Uimax. Gié tri Uimex gdn bing gid tri

ndo nhit sau day?

A. 120V. B. 90V. C.105V. D. 85V.
Huwéng din giai.

19
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*Mic hai diém N, D vao ngudn dién khong Qéi thi hop Y chic chin chira R-L.
Tuy nhién cam khang khdng c6 tac dung chéng lai dong dién mét chiéu.

Do d6 Ry, U = E =30Q).
I 1
*Midc M, D vao ngudn dién xoay chiéu thi Z = % = % =40/2Q) .
) D
| @i —Pwip| =/ 2=>Hop X chéc chén chira R-C. 2 S|
. Ry =Z. =30 ]
Tu gian d6 vecto = v (@) M
Ry =2, =30\3 3
~ K
(DO AMHN = AMKD). H N
2
R2 4 72 I 3043) +Z2
U1:ZXI=UI X *2c, 2:60\/5 ( {) Cx .
\j(Rx+RY)2+(ZLY_ZCy) \J(soﬁ+30) +(30J§—zcx)
(30\/5)2 X2

*Bam nhép ham F(X)=60v2 > 5
(30J§ + 30) + (30J§ - x)

*R& rang ta khong c6 cin cir gi dé chon dufig va ehinh xac cho End. Start dwong

nhién 16n hon khong. Vi vay ta chon mot cach'ngdu nhién nhu sau.

200-10
Start =10 Sep =

End =200

*Ta chon: { Step>6,3= Step=7 (khodng chay nho

nhit, khodng chay cang nho thi sang dé thay gid tri cyec tri mgt cdch chinh xdc).
Véi Step bang 7 thi méy, s¢ tith dugce

Math

may s& dém duoc n =28 gid tri. €on néu " F |::-::|
Step = 6 thi may sékhong Hién thi duoc EIIJ :gg |'|'-]|.
(vi khi Step = 6 thi N1'5,32). Nhu vay voi ag 15

TIT05. 321
cach 1am nhw*ttén thi ching ta s& khai 105. 4104355
thac téi da ving quét ciia may.
*Nhu vy, tir bang ma may quét dugc ta thiy gia tri F(X) = U; dat gié tri 16n nhat
tatZc 7105¢. Chon C.
Binh luan:'Néu ta khong thiy gia tri cuc dai thi ta phai dat lai Start 12 210 va
End 1a'$6/16n hon.
Vi du minh hea 11. (S¢& Quang Binh 2017). Poan mach AB gém hai doan
AM va MB mic néi tiép, trong doan AM cd mot cuon cam thuan do ty cam L
méc ndi tiép véi mot dién tré thuan R, trong doan MB c6 mot dién tro thuan
4R mic ndi tiép véi mot tu dién co dién dung C. it vao hai dau AB mot dién
&p xoay chiéu c6 gia tri hiéu dung va tan s khong d6i. Thay ddi L va C sao
cho cam khang cua cudn day ludn g4p 5 lan dung khang cua tu dién. Khi do
Iéch pha gitra dién ap hai dau AM s0 vo1 dién ap hai dau AB 14 16n nhat thi hé
s6 cong suat cua ca mach AB gan nhat véi gia tri nao sau day?

A.0,8. B. 0,6. C.0,5. D.0,7.
20
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Hudéng dan giai
Céch 1. (Bién doi dai s6).
Z, 7,-Z. 5Z. 4Z.

L
tang —taNes R R+4R R _5R
tan = =
(a0 )= s tan o LD Z-Zc | 5Zc AZ
R R+4R R "5R
21 Z,
5R 2 1
tan((pAM_(pAB): > R ZZ?IR Z
144 % oA
R Z. R
>4
R ,Z
= tan (Qam — Pas ). _)Z_:4EC:ZC =0,5R
C
oS = R+4R 22 ~0,928
2 1
JR+4RY +( \/\/R+4R (50,5R-0,5R)’
Chon A.

Céch 2: DUng chite ning Mode 7 cu@may tinh cam tay.
(Dé thdy uam Sém pha hon so véiluag)

Pam —Pps = 4ZRC =aretan (5x) —arctan (%j

<

{X _Ze N {X {01 ;1]j dé chon

Bim va nhap“ham F(X):tan‘%X—tan‘{%j va cha y:

R X>1

= 3%  ,Step>0,031= Step=0,04

Start _ 0 1 End= Start+l<30
End =1

Sau'@6 bAm [=] man hinh hién thi

Bang TABLE.
X F(X)
0,42 0,802..
0,46 0,808..
05 0,809..
0,54 0,808..
0,58 0,804...
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D@ thay X=%—>0,5:>ocmax

CoS (= R2+4R oR - 0,928
V(R+4R)" +( \/\/R+4R (5.0,5R—0,5R)’
Chon A.
. Start=0,1 N s
Binh luan: Néu ta chon {E B khong tim duoc cuc tri thi ta chon
Start =1
End =10

Chu y: Néu cac dap an gan ké nhau thi sau khi biét X=2,6, tie’1a gia tri 1an
can cua cuc tri thi ding chire ning cua may tinh thém mot'lan nira, voi Step
nho hon dé két qua dugc chinh xac hon. Chon Start= 2; End = va Step = 0,1
thi khi d6 may s& quét dugc gia tri cuc tri mot cachichinh xae nhat.

4. Trac nghiém luyén tap (bai tap twong ).
Cau 1. Soi day dai 1 = 1m duoc treo lo 1ang 1€n mot can rung. Can rung theo
phuong ngang véi tan sé thay ddjstir™l 00Hz dén 120Hz. Téc do truyén song
trén day la 8m/s. Trong qua trinh thay-déistin So rung thi s6 lan quan sat dwoc
song durng trén day la
A. 5. B. 4. C. 6. D. 15.
Cau 2. (PH 2011). Mot song hinh sin truyén theo phuong Ox tir nguon O Véi
tan s6 20 Hz, c6 toc do_truyén’séfg) nam trong khoang tir 0,7 m/s dén 1 m/s.
Goi A va B 1a hai diém nam trén OX, ¢ ciing mot phia so véi O va cach nhau
10 cm. Hai phan-tir mdistruong tai A va B ludn dao dong nguoc pha véi nhau.
Téc @6 truyén song la
A. 100 cm/s, B~ 80 cm/s. C.85cm/s. D. 90 cm/s.
Caud. Trong thi nghiém giao thoa séng nudc ngudi ta quan sat 2 diém
MN trén doan.thing ndi 2 ngudn thiy M dao dong voi bién do cuc dai, N
khong/daondong va MN cach nhau 3cm. Biét tan sé dao dong ciia nguon bang
50HZz, van'tc truyén séng trong khoang 0,9 m/s < v < 1,6 m/s. Tinh van téc
song
A. 1m/s. B. 1,2m/s. C.1,5m/s. D. 1,33m/s.
Cau 4. Tai diém S trén M@t nude yén tinh c6 ngudn dao dong diéu hoa theo
phuong thing dung vai tan sé f. Khi d6 trén mat nu6e hinh thanh hé séng tron
ddng tam S. Tai hai diém M, N ndm cach nhau 5cm trén duong thang di qua S
luén dao dong nguoC pha véi nhau. Biét toc do truyén song trén mat nudc la
80cm/s va tan s6 cia ngudn dao dong thay dbi trong khoang tir 48Hz dén
64Hz. Tan sé dao dong cua ngudn 1a
A. 64Hz. B. 48Hz. C. 54Hz. D. 56Hz.
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Cau 5. Tai diém S trén mit nude yén tinh c¢6 ngudn dao dong diéu hoa theo
phuong thing ding vai tan §6 50Hz. Khi d6 trén mdt nude hinh thanh hé séng
tron dong tm S. Tai hai diém M, N nam c&ch nhau 9cm trén duong thang di
qua S ludn dao dong cling pha vai nhau. Biét rang, toc do truyén song thay doi
trong khoang tir 70cm/s dén 80cm/s. Toc d6 truyén song trén mat nude la

A. 75cm/s. B. 80cm/s. C. 70cm/s. D. 72cm/s.

Cau 6: PH 2009. Mot song co dao dong theo phuong trinh
u=4cos(4nt—n/4)(cm). Biét dao dong tai hai diém gan nhau nhat trén
cung phuong truyén séng cach nhau 0,5m va c6 do léch pha la n/3 . Téc do
truyén song d6 1a

A. 1,0m/s. B. 2,0m/s. C. 1,5m/s. D{6,0m/s.

Cau 7. (PH 2009). Trong thi nghiém Y-ang vé giao thea anfi sang, hai khe
dugc chiéu bang &nh sang tring c6 budc song tir 0,38 um dén 03Z6@m. Tai vi
tri van sang bac 4 cua anh sang don sic co budc,s6ngi0,76 wm con cd bao
nhiéu van sang nira clia cac anh sang don sic khae?

A. 3. B. 8. C.7. D. 4.

Cau 8. (PH 2011). Trong thi nghiém Y-ang.vé giao tHoa anh sang, khoang
céch giita hai khe 1a 2 mm, khoang céch tifmat phang chira 2 khe dén man
quan sét 1a 2 m. Ngudn phat anh sang gof, cac birc xa don sic co budc song
trong khoang 0,40 pm dén 0.76 pm. Trén mangtai diém cach van trung tam 3,3
mm c6 bao nhiéu buc xa cho van t6i?

A. 6 buc xa. B. 4 btic xa. C. 3 btrc xa. D. 5 buc xa.

Cau 9. (Trich S¢ GD TT Hué’2016 — 2017) . it hiéu dién thé xoay chiéu u =
Uocos(100xt + ¢) (V) hai §au doan mach ndi tiép theo thir ty Ry, Rz va cudn
thudn cam c6 do tu caniuthaysdoi duoc. Biét Ry = 2R, = 50+/3 Q. Diéu chinh
L cho dén khidién dp'tic thei gitta 2 dau mach chira R, va L léch pha cuc dai
S0 véi hiéu dién thé)gitra 2-diu doan mach, gié tri cia do ty cam lic do 1a

A.L=2/n H% B.iH. C.iH. D.L=1/nH.

4n 4nt
Cal 10, Haitmay phat dién xoay chiéu mot pha phat ra dong dién xoay chiéu
€6 cung tan sb f. May thir nhit c6 p cap cuc, rdto quay véi toe do 27 vong/s.
May.thir hai c6 4 cap cuc quay véi toe do nvong/s 9 (véi 10<n<20). Tan sb
cua may pha tao ra la

A. 50Hz. B. 100Hz. C. 60Hz. D. 5Hz.
BANG DAP AN
1 2 3 4 5 6 7 8 9 10
A B B D A D D B C D

GIOI THIEU SACH: MOT QUY THAY CO GIAO VA CAC EM HQC SINH
KHOA 2K DOC CUON SACH TUYET PHAM CAC CHUYEN DE VAT LI,
TAC GIA HOANG SU PIEU- POAN VAN LUONG.

Cuén sdch dirng trong top bdn chay ciia nha sich Khang Vigt.
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DT: 0909.928.109 http://thuvienvatly.com/u/315963

C6 thé néi cuén sich Pién xoay chiéu (tap 1) la cuén sdch cip nhét day dii va
hé thong nhit cdc phwong phdp mdi nhdt hién nay.

Cdm on quy thay ¢6 da doén doc sdch ciia ching t0i Va da dong vién téi viét tiép
cdc cuon tdp 2 va tap 3.

Link sach: https://Khangvietbook.com.vn/tuyet-pham-cac-chuyen-de-vat-li-
tap-1-dien-xoay-chieu-p-25639.html

Goi 0903906848 dé mua sach true tiép.

QUY THAY CO MUON MUA B0 10 BE HAY NHAT, GHUAN NHAT, VOI
PE CUA BO DPE ON LUYEN CHO CAC EM VUI LONG BIEN HE
0909928109. (GAP THAY HOANG SU DIEU)

HOC SINH TAl HUE BANG Ki HQC LUYEN THI QUOC GIA TAI
THAY HOANG SU PIEU THI LIEN HE 0909:928.109 PE PUQC XEP
LOP PHU HOP NHE!!.
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