SO GD&DT HAI DUONG KY THI HQC SINH GIOI CAP TRUONG

TRUONG THPT CHUYEN NAM HOQC 2019-2020
NGUYEN TRAI MON: VAT LI ; KHOI 12
PE CHINH THU'C Thoi gian lam bai: 180 phiit (khong ké thoi gian giao dé)

(Pé thi ¢6 2 trang, gom 5 cdu)
Bai 1. (2,5 diém)

Treo 10 xo nhe c¢6 d6 cting k=50N/m vao mdt diém cb dinh, dau kia cta 10 xo gin vat nho c6 khoi
lugng m=500g. Kich thich cho vt dao dong diéu hoa theo phuong thang dimg. Tai thdi diém ban dau, vat di
qua li 46 x0=2,5cm v&i van téc co do 16n 25/3cm/s hudng vé vi tri can bang. Chon tryc ox thing ding
hudéng xudng, gdc O trung vi tri can bang ciia vat. Cho g = 10m/s?. Bé qua luc can ctia khong khi.
1.Tinh co ning cta con lic 16 xo va viét phuong trinh dao dong cua vat.
2.Tinh luc 16n nhit, nho nhat do 16 xo tac dung 1én diém treo
3.Tinh tdc do trung binh cta vat ké tir thoi diém ban dau dén khi vat qua vi tri can bang lan thir 2015.
4. Gia sir khi qua vi tri 10 xo din 7cm theo chidu duong, vat chiu thém mét luc F ¢6 phuong thing dung
huéng xudng va do 16n khong déi F thi sau do vat dao dong didu hoa vé6i bién A’=+/41 cm.
a)Tim d6 16n F.

b)Téc dung lyc F trong thoi gian Ath—g(s) thi d6i chidu luc F nhung van giit nguyén do 16n cua F nhu

phﬁn a. Xac dinh tdc do trung binh ctia vat trong mét chu ki sau khi ddi chiéu F .
Bai 2 (2,0 diém).

Trén hai dwong ray bang kim loai song song, nam ngang ngudi ta M -
dat mot thanh kim loai MN c6 khéi lugng m=100g va dintr6 R=05Q. C|  j
Chiéu dai cua thanh MN bang khoing céch gita hai dwong ray T |
(MN=I=10cm). Hai duong ray nam trong mot tir truong déu ¢d cam ang & | K N
tr B, hudng vudng goc mit phiang chaa hai thanh ray. Hai thanh ray néi .
v6i nhau boi mot tu dién c6 dién dung C = 0,1 (F), duoc tich dién dén Hinh 3
hiéu dién thé ban dau Uo = 5V. B qua d6 ty cam cua hé; dién tro cua thanh ray va khda K, bo qua ma sat.
Tai thoi diém ban dau t = 0 : dong khoa K Hinh 4
1.ChoB=0,1(T)

a) Viét phuong trinh chuyén dong cua thanh MN

b) Viét biéu thirc tinh cudng do dong dién trong mach tai thoi diém t.

¢) Viét biéu thirc van téc caa thanh tai thoi diém bat Ki. Gia sir hai thanh ray du dai, sau thoi gian t thanh dat
dén van toc toi han vgh. Tinh van toc vgn do.

2. V/6i gia tri ndo caa cam ng tir B thi van tdc t6i han caa thanh dat cuc dai? Tinh gié tri cuc dai Vmax

Bai 3 (2,5 diém).

Mbt con lic don gdm modt qua cau khdi lugng m = 20g duogc treo trén soi day dai | =40cm & mot noi
c6 gia toc trong trudng g = 10=n? m/s?. Pau trén cua con lic duoc treo cd dinh ¢ diém 1. Ban dau vat ding
yén & vi tri cdn bang O. Bé qua moi ma sat va Iyc can ciia khong khi trong sudt qua trinh con lic chuyén
dong.

1. Kéo con lic léch ra khoi vi tri can béng mot goc 60° roi tha ra khong van tdc dau.
a) Tinh co ning cua con lic, dong ning cua vat khi ddy hop voi phuong thing dimg mot goc 30°
b) Tinh van tdc; gia toc ctia vat va luc cing day tac dung vao vat khi vat co dong ning bang thé ning.

¢) Tinh téc d6 cuc dai cua vat va luc cang day cuc dai tac dung vao vat trong qua trinh dao dong.



d) Tinh d6 16n gia téc cuc dai, d6 16n gia tdc cuc tiéu cua vat trong qua trinh dao dong.

2. Kéo con lic sang bén phai sao cho day hop véi phuwong thing ding mot goc 9° rdi tha nhe.

a) Tinh lyc cang day, lyc kéo vé cuc dai tac dung 1én vat.

b) Tinh van tdc, gia tdc ctia qua cau khi con lic 1éch mot goc 6° so v6i phuong thing dung

¢) Tinh do 16n gia tdc cuc dai, d6 1on gia tdc cuc tiéu cua vét trong qua trinh dao dong.

d) Tai diém M nam trén OI sao cho OM=2 MI ngudi ta ddng mot chiéc dinh. Khi vat di qua vi tri cdn bang
sang trai thi diy vudng vao dinh va chuyén dong sang trai véi goc 1éch cuc dai so v6i phuong thang ding 1a
B. Xac dinh B va chu ki dao dong moi.

Bai 4 (2,0 diém):

Hai dién tich cung dau q1, 02 c6 khdi lugng 1an lwot 1 my; my. Tai thoi diém ban dau t=0, hai dién tich
bt dAu chuyén dong vao mot dién trudng déu c6 cudng d6 dién truong E véi van tde vy, =v,, =V, . Sau
mdt khoang thoi gian At ngudi ta thdy hudng chuyén dong cta qua cau 1 quay di mot goc 60° va do 1on van
tdc giam di hai 1an, con hudng chuyén dong cta qua cau 2 thi quay di mot goc 90°. Bo qua tac dung cia
trong luc va lyc can cua moi truong.

1. Hoi van téc qua cau 2 thay doi bao nhiéu 1an?

2. Xac dinh tisé k, = 22 theo k, = I .
2 ml

3.X4c dinh goc hop béi v, va E
4. Cho my=my=m. Sau khoang thoi gian At tinh tir thoi diém ban dau thi nguoi ta ngat dién truong. Tinh van
téc cua hai dién tich khi ra xa vo cung.
Bai 5(1,0 diém).

Mot chum sang don sic, hep (coi 13 mot tia sang) chiéu dén mot qua cau trong subt voi goc toi i.
R+a

Chiét sudt ctia qua cau phu thuéc vao ban kinh qua cau theo cong thirc Ny = v6oi R ban kinh qua

cau, a la hang s0, r la khoang cach tir tam cau toi di€m co chi€t suat n().Tia sdng bi khuc xa trong qua cau.

1) Hay xac dinh khoang cach nho nhét tir tam qua cau dén tia khic Xa.
2) V& phat hoa dudng truyén cua tia sang trong qua cau.

Bt
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a)=\/E= fﬂ =10 (rad /s)
1) Tansb goc: m V05

A= x2+ (Y02 = [25% +(—25J§)2 _ 5 (cm)
Bién d6 dao dong: @ 10

Tait=0co X,=2,5(cm)va v, <0 timdugc ¢ = %

Bai 1 ( 2,5diém)

1) Phuong trinh dao dong: x = 5cos(L0t + %) (cm) (0,5diém)
2.D6 bién dang cua 16 xo & vi tri cAn bang : Alo=mg/k = 10cm
Luc tac dung 1én diém treo : Famax=k(Alo+A) = 7,5N ; Famin= k(Alo-A)=2,5N (0,5diém)
Quang duong vat di dugc : s=1007.4A+ A =20142,5 (cm)
3. 2 T/12
+------ >
Thoi gian chat diém di la: t =1007.T + T _2Alix (s) | . <0 |
12 12 ' ' !
s A 0 Al2 A
Tdc d6 trung binh ciia vat 1a: v, =~ ~ 31,83 (cm/s) i
t (0,5diém)
4,
a) F thang dung hudng xudng A ﬂ
occm v
Do dan cua 10 xo & VICB: A¢ =10 (cm) T O Azem
\y . O’v
Tai thoi diém tac dung luc 10 xo dan 7(cm) thi:
+ Li d6 cua vat: x =-3(cm)
X

v|=10./5° —(-3)* =40 (cm/s)

Vit chiu tac dung luc F khong d6i huéng xudng

thi: + VTCB dich xuéng mot doan OO'= E

+ Tbc do:

+ Li d6 dao dong mai 1a: xo = -3-O0’ (cm)
+ Tbc do goc khong thay doi: @ =10 (rad /s)

Bién do dao dong méi: A'=[(x,)’ + (%)2 =41

Suy ra OO’=2cm = F/k




b6 lon F=1N

(0,5diém)
b.Dbi chidu F (0,5diém)
Bai 2.
1.Cho B=0,1(T)
a) Viét phuong trinh chuyén dong cua thanh MN (0,5d)
b) Viét biéu thtic tinh cudong dd dong dién trong mach tai thoi diém t. (0,5d)
¢) Gia sir hai thanh ray du dai, sau thoi gian t thanh dat dén van toc téi han vgn. Tinh van toc vgh do.
Ay L2 N S T CBIU
-Viet bicu thic v(t) tai thoi diem bat ki va vy, = Tglz =0,05(m/s)=5(cm/s) (0,5d)
m+
2. V4i gia tri ndo caa cam tng tir B thi van tdc téi han caa thanh dat cuc dai? Tinh gié tri cuc dai Vmax
CBIU ClU
2.+Tu Vgh :—2I2:>Vgh Zm—o
B
m
+ Theo BDT cosi ta ¢6 (E +C.BI*) >21JmC
£ Y . 1 m
+ Dau "=" xay rakhi B = e =10(T)
U, \F
v, =—2 |—=25(m/s 0,5d
max 2 m ( ) ( )
Bai 3 (2,0 diém).
1.a)W=0,0392J ; Wy (0,25d)
b) Tinh van téc; gia tdc cua vat va luc cing ddy tac dung vao vat khi vat c6 dong ning bang thé ning.
v=14m/s; T =0,196N (0,25d)

¢) Tinh tdc do cuc dai cua vat va luc cang day cuc dai tac dung vao vat trong qua trinh dao dong. (0,25d)

d) Tinh d6 16n gia tdc cuc dai, do 1on gia tdc cuc tiéu cua vat trong qua trinh dao dong. (0,5d)
4
2 2 i 2 \Y . )
a’=a’ +a; =g°sin a+|—2 =g’sin’ a +49°(cosa —cosa, )’ =

= g*(sin* @ +4cos” a —8cosa.cosa, + 4cos’ a,) = g°(3cos’ o —8cos a.cosar, +4¢0s” a, +1)

cosa= o
Suy ra: amin = %m/s2 PN 3

2 : roe A < A ’ \ A 5. s r A M
a,, =60° — cosa = 3 Nén vi tri gia toc cuc tiéu chinh 1a khong phai vi tri can bang.

amax=20(1-c0s o) = g=10m/s? & vi tri bién

2. Kéo con lic sang bén phai sao cho day hop véi phuwong thang dirg mot goc 9° rdi tha nhe.

a) Tinh luc cang day, luc kéo vé cuc dai tac dung 1én vat. (0,25a)
b) Tinh vén tdc, gia tbc ciia qua cau khi con lic 1éch mdt goc 6° so v6i phuong thang ding
v=0,23( m/s); a; =1,0243 m/s?. a, =0,13225 m/s?; a=1,0328 m/s>. (0,254d)

c¢) Tinh d¢ 16n gia tdc cuc dai, do 16n gia tdc cuc tiéu cua vat trong qua trinh dao dong. (0,25d)



d) Tai diém M ndm trén OI sao cho OM=2 MI ngudi ta déng mot chiéc dinh. (0,5d)
T=0,47s
Bai 4.

a) Goi Vo la van tdc diu cua mdi qua cau ; vi 1a van téc caa qua cau 1 khi quay goc 60°; v la van téc cua qua
cau 2 khi quay goc 90°.

Theo d& bai cho v, = "?

Gia toc cia mdi qua cau la khong doi trong qua trinh chuyén dong.

Vj_ V2

600 Vo VO
01 02 X

Chon h¢ truc Oxy nhu hinh (v6i Oy L o).
Xét qua cau 1:

v —Yo cos60°
a, = qlEx — (_Vl COS6OO)_ (_Vo) — ° 2 (1)
m At At
V, . Ao
_qE, vsine0e N 60 @
%y m, At At
a, = QZEX — 0_(_\/0):\/_0(3)
, , m, At At
Xét qua cau 2: : (0,25a)
a _ qZEy _ V2 (4)
Y m, At
v, — Yo cos60°
Laptyse: DG B 27T Vo, Vo (0,5d)
'@ "E, Vogngee Ve V3
2
v. — Yo cos60°
o Laptysd: W B M 2777 k3 4 gosg
@ m aq Vo k, 4 3
3.Xac dinh goc hop béi v, va E (0,5d)

4. Cho mi=mp=m. Sau khoang thoi gian At tinh tir thoi diém ban dau thi nguoi ta ngit dién truong.
Tinh van téc cua hai dién tich khi ra xa v cuing. (0,5d)



Bai 5:
1) - Ap dung : n,Rsini=nrsini,, =const 1)
-Trong do ir 14 goc ti tai 16p cau cé ban kinh r. Do chiét sudt cua khdi cau phu thude vao ban kinh nén cang

vao gan tam cau ban kinh r cac 16p cau cang nho.
-Suy ra dugc chi€t suat n() cang vao trong tam cau cang tang, thc 1a no<ny <ny <...

R +a . .
-Tw (1), taco: :sml(,):const (2)

1+=
;

-Tir (2), suy ra duoc tia khic xa cang vao gan tdm cau thi goc khic xa i() tai cac 16p cau cang tang, do do
I, <l, <1, <...

-Khi goc khiic xa ting dén gi tri 1on nhat iy = 90° thi tia khiic xa lai tiép tuc lai truyén ra xa tdm cau. Nhu

+a . .
rsinti, = const &
a

vay, taidiém co i, = 90° thi khodng cach tir tm cdu dén tia khic xa 1a nho nhét va chinh bing ban kinh ndi

to tam cau dén diém do.

. . : Rn,sini
Tur (1) = n,Rsini=nr . sin90= R+a T SIN90 =1 = A — (3)
lin +@ a+R(@1-n,sini)
Tir didu kién bién cia bai todn ta co : 1 —— ool (0,5d)
a+R(L-sini)
3) Puong truyén cua tia sang trong qua cau c6 dang nhu Hinh 10. (0,5d)

Hinh 10

4

~--Hét---



