CAU HOI TRAC NGHIEM

TRUNG HOC ¢ S&

TNCS1/19. Chi ra két luan ding trong cac két luan sau:

A. Bang phién dé trong t0 quan ao sé béc hoi dan, do 1a hién tuong bay hoi.

B. Khi dun nudc t6i 100°C thi nudc hoa hai ca trén mat thoang va trong long chéat Iong, d6
khong phai la hién tugng bay hoi.

C. Khiha nhiét d6 clia nudc xudng dugi 0°C ta thu dugc nudc da, do 1a hién tugng ngung
tu.

D. Khi chung cat ¢on, hai ¢on di qua bo phan lam lanh ta thu dugc ¢on, do la hién tuong
ngung tu.

TNCS2/19. Chi ra két luan ding, sai trong cac két luan sau:
A. Nhiét do clia chéat 16ng cang thap thi téc do bay hai cang nhd.
B. Nhiét do cang cao thi su ngung tu xay ra cang nhanh.
C. Mat thoang clia chat I6ng cang hep thi chat 16ng bay hoi cang cham.
D. Gi6 théi cang yéu thi téc do bay hai clia chat 1dng cang nhd, khong ¢ gio thi chat 1ong
khong bay hai.

TNCS3/19. Chi ra két luan sai trong cac két luan sau:
A. Khi phai quan 4o, ngudi ta dua trén hién tuong bay hai clia nudec.
B. Khi chung cét nudc, nguai ta dua trén hién tugng bay hoi va ngung tu.
C. Khilam mudi, ngudi ta dua trén hién tugng déng dac.
D. Khi ddc tugng dong, ngudi ta dua trén hién tuong nong chay va dong dac.

TNCS4/19. Dé c6 nudc & nhiét do cao hon 100°C ta phai:
A. Sau khi nudc s6i ta dun thém mét thai gian nira.
B. Tha mot cuc thép ndng dé vao nudc dang soi.
C. Dun s6i nudc trén ndi cao.
D. Dun s6i nudc trong noi ap suét.
TNCS5/19. Mot binh chira chat A, dun néng binh nay trong nlrta gier. Dudng biéu dién su thay dbi
nhiét do theo thdi gian dun nong clia chat A nhu hinh vé.
Chat A la chat gi?

A. Nudc tC

B. Ruou

C. Bang phién 807

D. Khong xac dinh dugc 601
401
204

TRUNG HOC PHO THONG




TN1/19. Mot may bay bay theo dudng thang tir A dén B rdi bay trd lai A ngay. Van t6c may bay co
do I6n khong ddiV,,, con gio théi theo hudng vuong goc véi duong thang AB véi van toc V.
Khodang cach AB bang | .Thai gian bay téng cong ca di va vé la:
|
A 2 B 5 X, 2

————B) Y , D) :
WVZ-VE T VeV Vo=Vy o NVEVE

TN2/19. M6t vien dan dugc phong tir mat dat, théng ding l1én trén va dat dén do cao cuc dai H
trong thoi gian T gidy. B6 qua Iuc can khong khi. Do cao clia vién dan & thai diém t bat ki bang:

A g(t-T)?; B)H—%g(t—T)Z; C)ég(t—T)Z; D) H-g(t-T).

TN3/19. Mot vat khéi lugng m chuyén dong tron déu theo quy dao ban kinh r. Gia t6c huéng tam
cla vat bang 7z DBong lugng cua vat sé bang:
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r
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TN4/19 Trong thi nghiém giao thoa anh sang qua hai khe Young do rong clia van giao thoa bang .
Né&u toan bo thiét bi duoc dat trong mot chat 1ong co chiét suat n thi do rong van giao thoa sé
bang:

Ayni;  B)ih; C)i{n+1); D)i(n-1).

TN5/19. M6t vong day ban kinh R tich dién tich duong +q. Mét dién tich thdr am —q, dugc gilt co
dinh trén truc vong day va cach tam mot doan bang V3R. Néu tha cho dién tich thir —q, chuyén
dong thi khi t6i tam vong day dong nang clia no sé bang:

_ X — .
4, R’ 4, 2R’ 4, 3R’ 4, 3R

CHU Y: Han cudi cung nhén dap an 1a 70/5/2005.

CAU LAC BO VAT LY & TUOI TRE

D6 vui ky nay :

Mot trudng THCS ¢6 bon tang. Mai khéi hoc (6,7,8,9) dugc bé tri @ mot trong 4 tang tir mot dén
bén. B6n ban : An , Binh , Cudng, Dirc, mi ban hoc mét khdi clia trudng.

Ban hay cho biét ban nao hoc I6p nao va & tang may néu nhu :

1. KhGi 8 khong co Cudng va khong & tang 3.

2. Khai An hoc kém Binh nhung trén mot I6p so véi khéi 6 tang 4.

3. Khdi 9 & trén tang so véi khai clia Dirc nhung dudi mot tang so véi khdi 7.

Giai dap do vui s6 17 thang 1/2005: ¢ D




A,Dung but chi va thudc k& xac ding trong tam (giao diém hai dudng chéo) cc hinh chir nhat
AEFH, BEDC, CDFG, ABGH .Goi tén ching lan lugt Ia O,,0,,0,,0,.Ta c6 AEFH + BECD =
ABCDFH. Do d6 tam O ciia hinh I6n s& nam trén O,0,. Tuong tu O cling phéi nam trén O,0, .
Suyra: O,0, cat 0,0, tai O (Xem hinh vé).

déiy treo

B, Trong trudng hop miéng g6 khong c6 hinh dang xac dinh, ta sir dung soi chi dé treo vat. Khi do
phuong clia day treo cho ta biét phuong clia trong luc va di qua trong tam cia tdm gé. Ta ding bat
chi k& mot dudng trén tam g theo phuong clia day. Dong thdi chon mét diém treo khéc va ké mot
dudng thang khac cét duong thang ban dau tai O. Lap luan hoan toan nhu trén, ta suy ra dugc O
chinh 1a trong tam clia tAm gé. Day la mét trong nhitng phuong phap rat don gidn nhung tha vi dé
cac ban tim trong tam cua mot vat.

Cau lac b6 Vatly va Tudi tré xin chiic miing va tang qua cac ban sau da gli dén toa soan 16i
gidi diing va sém nhat:

Tran Bang Khoa, Pham Minh Ngoc Duyén 10 Ly THPT chuyén Nguyén Binh Khiém Vinh Long; Tran Van
Tra |6p 11A2 THPT Tran Phu, Ha Néi; Tran Hai Yén 10A1 THPT s6 1 huyén Van Ban, Lao Cai; Lé Thanh
Cudng 12G THPT Hung Vuong thanh pho Pleiku, Gia Lai; Lurong Van Hoang — Dan toc Cao Lam, hoc sinh
I6p 10A6 trudng vung cao Viét Bac, TP Thai Nguyén.

.....

Thi Hong Anh 10 Ly, Nguyen Van Thénh, Ngo Van Tuyén, Nguyén Van Ngoc, Tran Thai Ha, 11 Ly, Pham T/en Dung
12 Ly THPT chuyén B&c Ninh, Bac Ninh; Nguyén Birc Quang, Lé Thé Hau 10Ly, Lé Minh Thire 11Ly THPT chuyén Lé
Quy Bon, Quy Nhan, Binh Binh; Nguyén Manh Tuén 12 Ly THPT chuyén Hung Yén; Nguyén Van Quyét 12B3 THPT
Phac Thanh B4 Thi Mai 10 Ly THPT chuyén Nguyén Tréi, Hai Duong (ban Mai c6 khé nang viét chit rét dep, ban nao
¢6 nhu cdu hoc tp thi lién hé gép nhé!ll); Nguyén Quang Huy K18B chuyén Ly DHQG Ha Néi; Lé Duong Hung,
Hoang Thanh Ha, Nguyén Tang Phap, Lé Htu Anh 11 Ly, Nguyén Xuan Diép, Nguyén Thy Hai Triéu 10 Ly THPT
chuyén HaTinh, Ha Tinh; Binh Van Luyén 10 Ly, THPT chuyén Luong Van Tuy, Ninh Binh; Lé Duy Khanh, Bang Minh
Hoang 10A3K33 THPT chuyén Phan Boi Chau, Nghé An;, Vi Thy Nhung 10Ly, T6 Thanh Ha 11Ly Phan Quynh Hoa
12Ly THPT chuyén Thai Binh; Ha Viét Anh, Ng6 Ngoc Cuong 10F, Trén Dai Duong 11F THPT Lam Son, Thanh Hoa;
Truong Thai Théng 10A3 THPT chuyén Nguyén Binh Khiém Vinh Long; Ngé Tuén Diing 10 Ly K16 Hoang Quéc Huy
11ATHPT chuyén Thai Nguyén; Phan Dang Thanh 11Ly THPT chuyén Lé Quy Don, Nha Trang, Khanh Hoa; Vi
Ngoc Duy 10A3 THPT Yén Lac |, Vinh Phuc; Nguyén Thanh Néi 12 Toan THPT chuyén Nguyén Du Tp Bu6n Ma
Thuat, Dak lak; Nguyén Durc Toan 10Ly THPT NK Ngo ST Lién, Ong Thé Dué 111y THPT chuyén Bac Giang; Nguyén
Duy Béch 10A6 THPT Lé Héng Phong Trinh Véan Anh 10Ly PTNK BH KHTN-DHQG Hé Chi Minh; Hoang Minh Tam



11Ly THPT chuyén Nguy&n Binh Khiém, Quang Nam; Nguyén Thy Hoai, H6 Thi Hai Ly 12A3 THPT Quéc Hoc Hug;
V6 Duy Canh 12C1 THPT Van Tudng, Binh Son Quang Ngai

Ban Tran Van Tra I6p 11A2 trudng THPT Tran Phu, Ha Noi c6 viét thu hdi mot cau hdi cling kha
hap dan va ¢ I8 ciing 1a cau hdi clia nhiéu ban hoc sinh, sinh vién:

Chigu mot chum tia laser tur Trai D4t Ien Mat Trang. Quay may chiéu vai van téc goc da lon. Liéu
van tdc clia diém sang trén Mat Trang c6 I6n hon van t6c anh sang khong. Tai sao lai vay ?

Ta da biét rang van t6c diém séang tinh theo cong thic v =T.r

Né&u van téc goc dd 16n thi v sé 16n hon c. Diéu nay khong c6 gi mau thuan vai tién dé Einstein béi
& day la van t6c hinh hoc. Con tién dé Einstein phat biéu cho cac hat vat chat co mang nang
lurong.

Tranh vui Khoa hoc :

Ee ] S il ]

Gido s "Mr. Crazy” tai phong thi nghiém "Sién
hinh hoc” etta éng. Ca ve nhie dng dang nghién
ciu vé thudt Yoga, nhung hinh nhi khong dude
thodi mdii cho lam (1)

Con s6 an tugng:

1220 m/s
D6 1a van toc nhanh nhat cﬂg mot vien dan. K luc may thuoc vé khau sting truang 0.220 mm Swift
(My) . Con d6i véi nhitng khau stng luc, véan t6¢ dan ban ra trong khoang tir 370 m/s dén 427 m/s.
Tuy nhién, tam xa cla chting con phu thudc vao nhiéu yéu t6 khac nhu trong luc, luc can clia
khong khi ...

PAP AN CAU HOI TRAC NGHIEM

TRUNG HOC cO S@

TNCS1/16. 1c; 2d; 3a.

TNCS2/16. Dap an B vi mach dién |a A7 méi nhat thiét phai co ngudn dién.

TNCS3/16. Dap an D (chay qua dén la dong électron, bén trong ac quy gdm hai dong la dong dién
tich duong va dong dién tich am).

TNCS4/16. A: Sai vi két luan nay khong dting & mach trong.

B: Bung

C: Sai

D: Bang




TNCS5/16. Dap an D vi dong dién trong gia dinh la dong dién xoay chiéu.
Cac ban c6 dap an dung: Pham Viét Ta 8C, THCS Dang Thai Mai, Tp. Vinh, Nghé An; Nguyén Th; Giang
7A, THCS Yen Lac, Tran Ngoc Linh 11A3, THPT Chuyén Vinh Phuc.

B sung danh séach cac ban c¢é dap an ding CHTN s6 15
Dang Tran Nguyén 10Ly, THPT Chuyén Lé Quy Dén, Binh Dinh; Nguyén Thi Hurong Quynh 10A, THPT Ly
Tu Trong, Thach Ha, Ha Tinh; Bui Trung Hiéu 10Ly, THPT Chuyén Lé Khiét, Quang Ngai.

TRUNG HOC PHO THONG

TN1/16. Dap an C.

Goiy: s=at®/2a=2s/t* = 2x5000/100=100m/ s.
TN2/16. Dap an C.

Goi y: khi d6 phan Iuc clia san may bay én ngudi bang khong.
TN3/16. Dap an A.

TN4/16. Dap an D.

TN5/16. Dap an D.

Cac ban cé dap an ding: Vid Cong Long, Ngo Viét Ai, Trdn Kim Sang 11Ly, THPT Chuyén Bac Liéu:;
Hoang Khanh Duong 11A2, THPT Tan Yén, Duong Trung Hiéu 12B, Ong Thé Dué 11Ly, THPT Chuyén
Bac Giang; Tran Van Hoa, Nguyén Ha Bdo Vén, Au Giang, Pham Th; Hong Hanh, Nguyén Viét Hoai,
Truong Hitu Trung 12Ly, THPT Chuyén Bac Ninh; Pham Manh Hing, Nguyén Hitu Nhédn 12Ly, Ng6é Ngoc
Thach, Bui Théi Luén, Trinh Lé Huy, Lé Minh Thirc 11Ly, THPT Chuyén L& Quy Dén, Binh Dinh; Nguyén
Quang Huy K18B, Khéi Chuyén Ly, PHQG Ha Noi; Trinh Céng Luan 12A3, THPT Chuyén Ly Ty Trong,
Can Tha; Vurong Quang Hing, Nguyén Thanh Long, Tran Ha Huy, Nguyén Tang Phép, Hoang thanh Ha
11Ly, THPT Chuyén Ha Tinh; Nguyén Th; Mai Hang THCS Nguy&n Qudc An, Thi xa Hung Yén, Nguyén
Thi My Hang, Thy x& Hung Yén, Nguyén Manh Tuén, Nguyén Tuén Anh, D6 Trung Hiéu, Pham Qudc Viét
12Ly, THPT Chuyén Hung Yén; Phan Duy Tung A6K32, THPT Chuyén Phan Boi Chau, Nghé An; Lir Quéc
Huy 10Ly, Nguyén Anh Tudn11B THPT Chuyén Hung Vuong, Viét Tri, Pha Tho; Nguyén Thanh Héi 11Ly,
Lé Anh Tuén 12Ly, THPT Chuyén Quang Binh; Kiéu Anh 11Ly, THPT Chuyén Ha Long, Quang Ninh;
Nguyén Tén Duy, Dang Dinh Nhét, Nguyén Manh Tuén 12Ly, THPT L& Khiét, Quang Ngai; Tran Thy Hai
11A5, THPT Cam Lo, Quang Tri; Nguyén Xuén Hiéu 12Ly K14, Nguyén Thanh Hung 11Ly, THPT Chuyén
Thai Nguyén; Nguyén Vinh Phuc 12A18, THPT Cho Gao, Truong Huynh Thanh Tric 12Ly, Trurong Huynh
Pham Tén 11Ly, THPT Chuyén Tién Giang; Lé Vi Viét Long, Lé Khac Son 11F, THPT Lam Son, Thanh
Hoa; Nguyén Duy Tién 12A2, Nguyén Thanh Linh, Hoang Trong Nam 12A1, THPT Ngo Gia Ty, Lap Thach,
Vii Ngoc Quang, Hoang Minh Ngoc, Ngé Viét Cudng, Nguyén Duy Long, Tran Trung Dirc, Nguyén Ngoc
Hung, Lé Hoang Hai, Chu Hoai Lam, Bui Ngoc Giang 11A3, Nguyén Minh Phuong, Nguyén Thi Huyén
Trang, Ng6 Thy Lién 10A3, THPT Chuyén Vinh Phuc; Tran Quang Khéi, Lé Ngoc Tu 11Ly, THPT Chuyén
Nguyén T4t Thanh, Yén Bai.

B sung danh séach cac ban c¢é dap an ding CHTN s6 15

Trinh Céng Luan 12A3, THPT Chuyén Ly Tu Trong, Can Tha; V6 Céng Long, Ngé Viét Ai, Tran Kim Sang
11Ly, THPT Chuyén Bac Liéu; Duong Trung Hiéu 12B, PTNK Ngé ST Lién, Bac Giang; Ng6 Thi Thu Hang
12Ly, Nguyén Th Linh, Trdn Hong Nga 11Ly, Phan Thy Thuy Trang 10Ly, THPT Chuyén Ha Tinh; Pham
Thi Thu Trang 11Ly, THPT Luong Van Tuy, Ninh Binh; Ta Truong Tin, Bui Trung Hiéu 10Ly, THPT Chuyén
Lé Khiét, Quang Ngai; Nguyén Tung Lam 11F, THPT Lam Son, Thanh Hoa. Nguyén Duy H6i, Luu Chung
Tuyén, Nguyén Van Bac 10A3, Nguyén Thai 11A3, Bang Thi Minh Nhdm 10A10, THPT Chuyén Vinh Phiic.

PE RA KY NAY




TRUNG HOC CO S&

CS1/19. Mot thanh AB déng chét tiét dién déu co chiéu dai 20cm, trong lugng 6N duge dat trén
mot gia d6 nam ngang, chiéu rong CD = 4cm. Chiéu dai AC =7cm. Trén AB ngudi ta dich
chuyén vat M ¢6 dang khéi 1ap phuong véi canh EF = 2cm va trong lugng 1a 3N.
a) VatMnam & vitrima AE =3cm (hinh v&). Xac dinh diém dat clia luc ma hé gém thanh
AB va vat M tac dung lén gia da.
b) HGi vat M dich chuyén trong khodng nao dé thanh AB van nam can bang.

>
1=
lvv)

m
m
(@)
o

CS2/19. Trong binh nhiét lugng ké co chira nudc ché ndng. Ngudi ta tha vao binh mét cuc nudc da
khéi 1ap phuong c6 nhiét @ 0°C . Tai thoi diém da thiét 18p trang thai can bang nhiét, nhiét do cla
nudc che gidam mot lugng At, =12°C .. Khi d6 ngudi ta lai tha vao binh mét cuc nudc da giong nhu
trudc va nhiét do nudc che lai gidm thém mot lugng At, =10°C . Hay tim khéi lugng clia khéi
nudc da. Biét rang khéi luong ban dau clia nudc ché 1a M =100g. Coi réng chi c6 su trao d6i
nhiét gitta nudc che va cuc nudc da.

CS3/19. Khi c6 dong dién chay qua dién trd R thi cong suat tod nhiét trén dién tré nay 1a P. Néu
mac song song Vvdi nd mot dién trd nhu vay thi téng cong suat tod nhiét trén hai dién trd nay van
bang P. Hay vé so d mach dién don gian thod man diéu kién trén va tim gia tri clia cac linh kién
trong sa d6 do.

CS4/19. Mot hé quang hoc gém ngudn sang diém S, mét thau kinh (TK) hoi tu 6 tiéu cu f, va mot
guang phang c6 kich thudc hiru han (xem hinh vé). Nguén S & cach TK mot khodng bang 2f va
nam trén truc chinh clia TK. Guang dat song song vai truc chinh clia TK va cham vao mép cla TK
sao cho hai mép clia guong cach TK cac khoang a=3f /2 va b =5f . Hay xac dinh tat ca cac
anh clia S qua quang hé trén. D6i véi méi anh hay chi ra cac viing trong mat phang hinh vé tir do
c6 thé nhin thdy cac anh &y.

lea | b |
TRUNG HOC PHO THONG
TH 1/19. Cho co hé nhu hinh vé&: hé s6 ma sat gilta cac vat véi tam van 1a k. Tam van duoc gitr c8
dinh. Khéi luong clia rong roc khong dang ké, ma sat & rong roc bd qua. M F
Tim diéu kién clia luc F ndm ngang tac dung vao rong roc dé 5M N

vat 5M khéng truot con vat M trugt trén van. | |

»
»




Nguyén Xudn Quang

TH 2/19. Mot con ong c6 thé bay thang dimg I&n trén véi van toc I6n nhat 1a v, va bay xuéng dudi
vGi van t6c 16n nhat 1a v, . Cho rang “lyc phat dong” clia con ong ¢6 d6 16n khong déi va khong phu
thudc hudng bay clia n6. Luc can clia khong khi ti 1é vai van toc clia con ong. Hoi néu con ong bay
chéch Ién trén theo phuong hop véi phuong ngang mot goc a thi n6 co thé dat dugc van téc cuc
dai la bao nhiéu ?

Luy Trén Quén (Pha Tho)

TH 3/19. Mot 6ng thily tinh thang dimg, han kin hai dau duoc chia ra thanh ndm doan bang nhau.
Céc doan AB va CD chira khong khi; Cac doan ED va BC chira thuy ngan va trong doan EF la
chan khong. Ngudi ta quay nguoc 6ng lai. Hay tim ap suét tai diém F biét rang ap suét khi trong
doan AB la p.

Pham Thai Khanh Hiép (Nghé An)
TH 4/19. Mot thé’u kinh ¢ tiéu cu f va dudng kinh d dugc dat trong mot 16 ¢6 ciing dudng kinh trén
mot man lam bang vat liéu hap thu anh sang (biét rang d/ f < 2). Man duoc dat sao cho truc
chinh clia thau kinh triing véi dudng phan giac clia géc nhi dién vuéng tao bdi hai guong phang
nhu hinh vé&. Khoang cach tir dinh goc dén tiéu diém clia thau kinh 1a a (a> f ). Mot chum séang
rong, song song Vai truc chinh chi€u vao man. Hoi bao nhiéu phan clia chim séng trd lai qua thau
kinh? Hoi chum sang quay trd lai sé tao thanh &nh & dau trén truc chinh cla thiu kinh?

Trén Quée Léc (Ha Noi)
TH 5/19. Mot nlra vong tron tich dién déu nhu hinh vé. Mot hat mang dién trai dau véi vong duoc
th ra tir mot diém rét xa trén duong thang chita doan AB vdi van t6c ban dau bang khong. Cho

biét ti s6 van toc cla hat khi di qua A va B 1a Ya=n Timtis6 gia téc clia hat & hai diém A va B.
VB




Ld Pham Hoang Anh (Hai Phong)

CHU Y: a) Han cudi cung nhén 16i giai 1a 70/5/2005,
b) Bat dau tirsé VL&TT 13, Ban nao gui toi Tod soan sdm nhét Io7 gidi ding cia bai THS, sé
duoc Cong ty FINTEC tang mét mdy tinh khoa hoc Canon F-720.






LAM QUEN VOI VAT LY HIEN PAI

EINSTEIN G BERN

Ngdy 10 thang 2 nim 2004, dai H6i dong Lién Hop Quéc di théng qua Nghi quyét sé
A/58/L.62 tuyén b6 2005 I NAM VAT LY QUOC TE nhim tudng nhd 100 nam ngdy cong
bo’ nhimg bai bdo cd anh hudng séu xa cia Einstein vé chuyén déng Brown, hiéu img
quang dién va thuyét tuong doi hep. Nhing cong trinh dé da gop phan khang dinh su'ton ta
clia nguyén ti, cung cap mét suhiéu biét sdu sac vé ban chét luong tir cia anh séang va lam
mét cude cdch mang trong nhan thiic cia ching ta vé khong gian, thoi gian va vdt chat. Tai
cd nhiing céng trinh do déu duoc Einstein thut hién trong nam 1905 - Annus Mirabilis (nam
ky diéu) - khi dng mdi 26 tuéi. DE hudng img nam vét ly quéc té, Vit ly & Tudi tré trich dang
chuong 3 trong cudn “Einstein - Cudc ddi, tu tudng va cac ly thuyét” cda B.KOUZNETSOV,
PhG chu tich Uy ban Einstein cda Vién Ham lim Khoa hoc Lién X6 va Chi tich Uy ban quéc
t&'vé Einstein, trong do ké vé thoi ky & Bern ddy Iy thi cia Einstein vdi nhiing tinh ban héi
stie cao dep ( Ban dich cia Ngé Quéc Quynh).

“DGi Véi t0i, viéc soan thdo cac ban cong nhan sang ché la mot phic lanh, vi n6 cho phép toi nghi
dén vat ly. Hon nira, mot nghé thuc hanh cling co lgi cho mét ngudi nhu t6i: nghé nghiép han 1am
b6 budc nha nghién clru tré phai san sinh ra mot cong trinh khoa hoc nao do, va chi nhing tinh
cach dugc t6i luyén t6t mai chdng lai duge nhiing cam db clia su phan tich hai hot”. Einstein viét
thé& trong mot tiéu luan c6 tinh tu thuat cda 6ng, mét thang trude khi qua dai. D6 véi ong, giai doan
nay ho4 ra lai rat quan trong trong viéc tim hiéu cac co sd logic, tam ly va van hoé dé 1am nén tang
cho cac tu tudng vat Iy cla minh.

Cudc doi Einstein & Bern ¢6 thé so sanh véi thai gian luu tri cla Isaac Newton & Woolsthorpe
trong trén dich hach 1665 — 1667 da budc 6ng phai rgi Cambridge. Chinh & Woolsthorpe Newton
da phat trién cac tu tudng clia 6ng vé phép tinh vi phan, vé dinh luat van vat hap dan va sy phan
tich &nh sang. Va cting chinh & Bern Einstein da phat trién Iy thuyét vé chuyén dong Brown, Iy
thuyét photon va ly thuyét tuong déi hep.

Einstein khéng dinh rang viéc cd mot nghé thuc hanh da tao thuan loi cho cac nghién ctu khoa
hoc clia 6ng. Tuy nhién, ta c6 thé nhan xét rang, phan I6n cac kham pha khoa hoc thai hién dai da
duac thuc hién bdi cac nha nghién clru chuyén nghiép, nhitng ngudi nay da dugc dao tao bai ban:
hoc trung hoc, dao tao chuyén nganh & dai hoc va lam nghién ctru thuan tuy. Bang la cach danh
gia cla Einstein chi ap dung dugc cho chinh 6ng ma théi va khong dé gi giai thich su nghiép clia
6ng bang nhiing so sanh rdt ra tir lich sir khoa hoc, vi cac phuang phap tu tudng va lam viéc cla
6ng vuot qua xa ra ngoai thong 16. Trong sut cudc dai minh, Einstein nghién ctu rat nhiéu van dé,
nhung 6ng khong thuong xuyén nght t6i chuyén ghi lai nhimg két qué nghién citu clia minh, dau
rang viéc do la hgp 16 dGi véi mot nha nghién clu chuyén nghiép nhu ong, gido su & Praha, Zurich,
Berlin, va Princeton, va nhét 1a sau khi 6ng xay dung xong ly thuyét tuong déi. Nhung lic bat dau
cac cong viéc nghién ctru clia minh, mét cong viéc thuc hanh, xa roi cac méi ban tam khoa hoc, da
gitip Einstein tap trung hoan toan vao mot s6 van dé ma 6ng tu dat cho minh.

Su dién dat trong sang va tron ven dau tién vé ly thuyét tuong di, nhitng kha nang truc tiép
suy rong nd, va su tac dong clia n6 vao moi finh vure cla tri thirc doi hdi nha bac hoc phéai vugt qua
moi su y&u dudi clia con ngudi, ké ca cai ma Einstein goi 1a “su cam dé clia su phan tich hai hoi’.



Ly thuyét tvong doi da dat lai van dé dgi vai cac quan niém vé khong gian va thai gian, nhung
bay gics chang c6 Iy do gi dé dat lai van dé nhu vay. Co 16 trong nhig hoan canh khac, Einstein
cling sé xay dung nén ly thuyét do, nhung su gidi phong khdi moi rang budc han lam da gidp ong
trong cong cudc nghién ctu clia minh.

Khong cht nghi ngé gi 1a cdng viéc cla Einstein ¢ Cuc Sang Ché da kich thich sy quan tam
clia 6ng d6i vai vat ly. Thuc ra, khong phai dé gi ma thai nghén duoc nhimng tu tudng vat Iy co tac
dong dén nhitng nén tang va 16i tu duy cla vat ly ly thuyét ma khong dua vao su két hgp nhimg tu
tudng va cac tuong tu tir nhiéu ngudn khac nhau. Dang tiéc 1a cac ghi chép khoa hoc dau tién cla
Einstein da bi mat. Néu khong, nha ¢o ching, co 1 ching ta da co thé vach lai duoc con duong
tién trién cac tu tudng cla 6ng dén tan lic dé xudng Iy thuyét tuong d6i. Moi diéu chiing ta biét déu
la nha cac bai viét sau nay clia Einstein. Nha bac hoc thira nhan rang su tiép xtc véi cong nghé va
su khéo léo clia ngudi ky su da giup da ong rat nhiéu: cong viéc clia ong & Cuc Sang Ché da cho
ong co hoi nghién ciru mot mot tap hop rong 16n cac nguyén ly dong hoc méi va nhiéu khi rat tai
tinh, hoac bat gap nhitng &p dung tao bao cac phuong phap cii dé giai nhirng bai toan mdi.

Su quan tam cla Einstein doi vai cong nghé da co dip phat huy trong viéc ché tao cac dung
cu khoa hoc. Conrad Habicht co6 mét nguai em trai la Paul dang hoc & truang trung hoc Bern va rét
thich thi mén dién hoc. Sau khi hoc xong, 6ng ta xay dung & Schaffhuasen mét nha may lam dung
cu do dién. Nam 1908, Einstein va Paul da ché tao dugc mot dung cu co kha nang do dugc cac
dién ap nho t¢i 0,0005 von, va nam 1910, ho cho ra ddi “bd nhan dién thé Einstein — Habicht”. Sau
nay Einstein van con tiép tuc thai nghén nhiéu du an vé cac dung cu vat ly.

Trong nhitng thang dau luu tri & Bern, Einstein quyét dinh day hoc thém, 1y thi lao 3 frang
mot gid. Ong cho dang thong bao trén mot nhat bao & Bern. Trong s6 vai ngudi dang ky theo hoc,
c6 Maurice Solovine, mot sinh vién Rumani say mé vét ly. D6 1a budc khdi dau clia mot tinh ban
lau dai. Nam 1956, Solovine da cong bd bd suu tap cac thu tir cla Einstein.

@] trudng dai hoc, Solovine hoc triét, van, tiéng Hy Lap, toan, vat ly, dia chat va 6ng cling du
cac 16p & khoa y. Ong quan tam t6i vat ly Iy thuyét vi né gitip 6ng xay dung mét hinh anh dé hiéu
vé tu nhién.

Trong hanh lang t6i tdm dan dén van phong cda Einstein, Solovine nhan ra ngay hai con méat
to, sang long lanh clia nguai 1én ti€ng mai ong vao. Cudc tro chuyén dau tién da boc 16 su dong
nhat I6n lao vé tu tudng va vé cac méi quan tam cla ho. Rat nhanh chéng, cac budi hoc trd thanh
nhing cudc tranh luan dai, c Conrad Habicht cung tham gia, 6ng nay ciing & Bern dé tiép tuc hoc
toan.

Sau bugi lam viéc, bo ba tu hop. Ho cung hoc tap, dao chai, hodc ngudi no dén nha nguai kia
dé tro chuyén hay doc sach. Ho doc cac khdo luan triét hoc clia Hume va Spinoza, cac ta pham
clia Mach, Avenarius va Pearson, doc Tiéu ludn vé triét hoc clia khoa hoc clia Ampére, cc bai viét
clia Helmholtz, cudc hoi nghi ndi ti€ng cla Riemann V& nhing gia thiét lam co s cho hinh hoc,
cac khao luan toan hoc clia Dedekind va Clifford, Khoa hoc va gia thuyét cla Poincaré. Ho ciing
doc Antigone clia Sophcle, Andromaque clia Racine, Christmas Carols clia Dickens, va nhiéu kiét
tac van hoc khac.

Einstein va cac ban ong thich tranh luan vé nhimng diéu ho doc dugc va doi khi chi mét doan
nhd thdi cling lam ndy sinh nhitng cudc tranh luan kéo dai ca ngay. Trudc khi Mileva (vg Einstein)
dén Bern, ba ngudi ban cung an véi nhau, thuc don quen thudc clia ho gém c¢d xuc xich, pho mét,
hoa qua va nudc ché pha mat ong. Nhimg budi day hoc clia Einstein ciing hiém hoi va c6 thu lao it
6i. Einstein noi dua rang dinh c6 |& 6ng kiém s6ng t6t hon bang cach chai vi cAm trén dudng phd.
Tuy thé, ho déu cam thay sung sudng va Solovien khi ggi nhg vé nhitng nam thang &y thuong trich
dan Epicure: “Cai nghéo vui vé t6t dep biét bao”.



Ba ngudi tré tudi dat cho nhom clia ho cai tén la “Vién han lam Olympia”. Giai doan nay trong
cudc ddi clia Einstein da dé lai mot d&u &n lau dai trong ky Uc clia nha bac hoc. Nam 1953 ong viét
cho Solovien.

“Gi Vién han 1am Olympia bét tr,

Trong cudc dai hoat dong ngan ngi clia nguoai, v&i mot niém vui tré tho, nguai da thich thd moi
thir gi 1a trong sang va hap 1é. Cac thanh vién clia nguoi d4 tao ra nguoi dé tiéu khién nho vao cac
ba chi gia nua day kiéu ngao clia nguai. Ho co ly dén mirc nao, ta da hoc dugc cach danh gia day
dd diéu do bang nhitng quan sat cham chua nhiéu nam rong.

Ba thanh vién ching ta, it nhat chdng ta cling da to ra vimng vang. Tham chi néu gid day ho da
lu khu it nhiéu, thi mot chut anh sang thuan khiét va séng dong clia nguoi van con soi sang con
dudng mon ¢6 don clia cudc doi ching ta, vi nguoi da khong gia di ciing ho va nguai khong bi bién
dang nhu mét cay xa lach héo tan.

Long trung thanh va su gan bo clia ta véi nguoi dén hai thd cudi cung that 1a sang suét!.

Hoi vién hién nay chi con la thong tan.

A E.
Princeton 3 — 4- 1953"

Thue ra, “Vién han [am Olympia” da lam dugc nhiéu hon chir khong chi tao ra “niém vui tré tho”
ma Einstein buén rau nhd lai nay: n6 da ¢ mot anh hudng quyét dinh dén ly tudng khoa hoc dan
dat Einstein t6i cac kham pha clia 6ng.

(Con naa)

GIAI PE KY TRUGC
TRUNG HOC cd &

CS1/16. Mot qua céu trurot thang déu trén san xe dai L vdi vén toc v so véi xe. Sau va cham véi
thanh xe qué céu bét tré lai theo phurong cd, véi do 16n vén toc nhur trude. Xe chuyén déng thang
déu vai van téc V so vdi mat dat (xem hinh vé).

L
O>v SV

O] O]
7 7

a) Xac dinh van téc clia qua cau déi voi dat
b) V& dé;th_/ biéu dién sur phu thudc ctia do dich chuyén clia qua cau so véi dat theo thoi gian
chuyén déng. Xét ba trudng hop v=V [2 v=Vvav=2/.

Gidi: a) Xac dinh van t6c clia qua cau ddi vai trai dat:
Van tc clia qua cau khi chuyén dong cuing chiéu vai xe la v, =V +v va khi chuyén dong ngugc
chiéu véi xe la v,, = (V —V) . Qua ciu chuyén dong cung chiéu vai xe khi v, >0 va nguac lai.
Truong hop: v=V /2 thiv, =3V /2 va vy, =V /2.
Truang hop: v =V thi vy =2V va vy =0.
Truong hop: v=2V  thiv, =3V va vy =-V



b) VEé do thi.
pé dczn gian ta chon don vi cla truc thdi gian la (L/V). Vi chuyén dong clia qua cau 13p di I3p lai
nén khi vé& dé thi chi can xét mot trudng hop qué cau chuyén dong ciing chiéu va mét trusng hop
chuyén dong nguac chiéu vai xe la dd. Thai gian gitta hai lan va cham lién tiép clia qua cau la:
(L/v). Phuong trinh biéu dién do dich chuyén:
Xy =Vt va Xy =Vt.

D6 thi co dang nhuhinh va: - 4 x(L)
4Ll ___ ,I:\\
A A
e
WLCosAy
B R A A
Ji 1
0 | L | L L L L =t_
1 2 3 4 vV
Av=V/2 B:v=V Cv=2

Cac ban c6 I6i giai dung: Luu Minh Hién 9*, THCS Nguyén Khuyén, Tp. Da Nang; Nguyén Tir Manh
Curong 9H, THCS Tan Lai, DakLak; Nguyén Thanh Trung 10A, Khéi Chuyén, DPHQG Ha Néi; Nguyén Ngoc
Quyén 9C, THCS Hanh Cu, Thanh Ba, Nguyén Hoang Tung, Bui Thi Hong 9A3, THCS Lam Thao, Nguyén
Thi Hai Yén 10Ly, THPT Chuyén Hung Vuong, Phi Tho; Lé Van Dao 9C, THCS Tran Mai Ninh, Tp. Thanh
Hoa; Nguyén Céng Huén, D6 Trong Quén, Nguyén Van Thang, Nguyén Van Thach, Lé Dang Tuén, Phi
Thu Ha, Nguyén Trung, Pham Minh Tién, Khdng Trong Quan, Nguyén Van Son, Lé Duy Cénh, Lé Tién
Théang, Truong Quang Khéi 9C, Luong Hitu Phan, Nguyén Thi Trang, Pham Quang Trong, Pam Viét Anh
9D, Nguyén Van Truong, Nguyén Tung Anh 7C, THCS Vinh Tudng, Hoang Manh Thang 9C, THCS Vinh
Yén, Bam Van Manh 8A, Vinh Phc.

CS2/16. May bom hit c6 thé hut nue & Q°C 1én do cao 10m. DG cao nay c6 thay d6i khong khi

méy bom hut nuéc néng 90°C . Cbng suét ctia may bom khéng dbi.

Gidi: M6i may bom déu co dau hat & phia dudi va dau day & phia trén. Tuy theo cAu tao clia canh

bom ma ap suat & dau hat va dau day clia cac bom la khac nhau. Bom hdt c6 &p suéjt dau huat rat

thap so véi ap suat khi quyén dé hit dugc nudc & do sau. Bom day co ap suét dau day I6n han ap

suat khi quyén nhiéu 1an dé day nudc Ién cao.

Bom hut nudc I&n do sy chénh léch gita ap suat bén ngoai p, voi &p suét trong bom p, (ap suét

dau hat). Do cao cot nudc dang Ién h dugc xac dinh tur diéu kién: 10Dh = p, — p,, vdi D la khéi
Po ~ Py

luong riéng cda nudc (hinh vé), tr do: h=—"—-—.
10D



Truong hgp p, = 0 (chan khong) thi thay p, =10°N/m? va D =100Ckg/m® ta dugc
h,. =10m.

p 6ng hat clia bom
¢l /
—_ lpo B& nudc

S R SR

Vi truang hop bom nudce nong thi ap suét cla phan con lai trong bom la ap suét hoi nudc va ap
suat nay (pl) tang 1én do nudc bay hoi nhi€u hon khi nhiét do tang.

DO 46 (P = Py )iams > (Po = P1) ng - SUY ra d0 cao h clia cot nudc gidm khi bom hit nuec nong.
Thuc ra khdi lugng riéng clia nudc ndng gidm so vai khi nude lanh nhung do gidm do rat nhd so véi
do tang clia p, nén ta co thé bd qua do nd cda thé tich nudc.

CS3/16. M6t ampe ké co dién trd khac khdng méc ndi fié'p vai mot von ké ¢ dién tré hitu han, tat
ca duge mac voi nguén dién co hiéu dién thé khéng doi. Néu mac dién tré R = 5002 song song
vai ampe ké thi ampe ké chi 1, = 6mA. Néu méc dién tré R song song vdi von ké thi ampe ké chi
|, =10mA, khi d6 vén ké chi bao nhiéu?

Gidi: Khi mac dién trd R song song véi ampe k& va ky hiéu R,, R, la dién trd clia ampe ké va von
ké, 1, 1a sG chi clia ampe ke thi hiéu dién thé gitra hai dau doan mach la:

U=1,R,+I,1+R,/R)R, hay U =(R,R+R,R, +R,R)I,/R (1).

Khi mac dién trd R song song vdi von k& va ky higu I, 1a s6 chi clia ampe k&, 1,, 1a cudng do
dong dién qua von ké thi tuong ty nhutrén ta cé: U = (R,R+R,R, +R,R)l,, /R (2)

Sosénh (1)va (2)suyra: I, =1,

Trudng hgp mac R song song vdi von ké thi dong dién qua dientrdR1a: 1, =1, -1, =1, -1,
U, =U, =1, R=(,-1,)R.

Thay s6 U,, = (10— 6)[10™ [(500= 2. Vay von k& chi 2 von.

Cac ban c6 15i gidi ding: Dinh Quang Sang 9A1, THCS Lé Hong Phong, Quy Nhan, Binh Binh; Nguyén
Nhu Birc Trung 911, THCS Ly Thuong Kiét, Nguyén Tan Long 9°, THCS Nguyén Khuyén, Bao Ngoc
Cuong 9°, THCS Hoa Khanh, Nguyén Hitu Nghta 10/4, THPT Nguyén Trai, Tp. Pa Nang; Dinh Cong
Nguyén 1V, , THPT Luang Thé Vinh, Ha Noi; Lai Thi Ngoc Thuy 10A6, THPT Phl Ly A, Ha Nam; Virong
Quang Hung 11Ly, Lé Thy Phuong Thuy 10Ly, THPT Chuyén Ha Tinh; Bang Manh Chinh 9A, THCS My
Hung, My Loc, Nam Binh; Pham Thi Bich Thao 9E, THCS Truong Han Siéu, Tx. Ninh Binh; Nguyén Tat
Théng, Nguyen Anh Minh 9B, THCS Lé Ldi, Tp. Vinh, Nghé An; Vi Kim Dung 10Ly, THPT Chuyén Hung
Vuong, Nguyen Ngoc Quyén 9C, THCS Hanh Cu, Thanh Ba, Phu Tho; Nguyen Thy Huyén, xa Tri Trung,
Vinh Tudng, Pham Ngoc San 6C, Nguyén Céng Huén, Van Dang Son, Nguyén Dang Truong, Truong
Quang Khdi, Lé Tién Thang, Pham Minh Tién, Khéng Trong Quén, 9C, Luong Hitu Phan 9D, THCS Vinh
Tuong, Vinh Phuc.



CS4/16. Su phu thudc ctia do phong dai anh k vao khoang céch b gitta thau kinh va man khi man
0 &nh rd nét, bang thuc nghiém thu dugc két qué nhu hinh vé. Xéc dinh tiéu cu cda thau kinh.

Cho biét cong thire thau kinh la % = % +$ voi f la tiéu cu cda thau kinh, d va d’ la khoang

cach tur vat va anh tai thdu kinh. B phong dai clia dnh durgc xac dinh bdi cong thire: k = % trong

dé h’va h la do cao ctia anh va clia vét.

A

oMW A~ X

5 10 15 20 25 b (cm)

Gidi: Anh thu dugc trén man thi thau kinh da cho 1a thau kinh hoi tu. Dung anh trong trudng hop
anh that. TUr hinh vé d6 dé dang chitg minh dugc do phong dai anh:

k=h/h=d'/d
df
— L .
dl_f ()

Thay (2) vao (1) taduge k = (d'=f)/ f - f =d'/(1+k) (*

Vi d6 thi biéu dién su phu thudc clia d6 phong dai theo khodng cach gitra thau kinh va man nén
truc hoanh b chinh 14 d'. Néu 1ay d'= 25 thi k tuong (ng la 4. Thay cac tri s6 nay vao (*) ta dugc
f =5cm.

Cac ban c6 16i giai ding: Nguyén Ngoc Quyén 9C, THCS Hanh Cu, Thanh Ba, Phii Tho; Lé Van Pao 9C,
THCS Tran Mai Ninh, Tp. Thanh Hoa.

B sung danh sach cac ban ¢6 1di giai diing s6 15:

CS1/15: D6 Hoang Anh, D& Hong Anh, phuéng Gia Cam, Viét Tri, Phii Tho.

CS2/15: Lé Hoang Sang, Lé Th; Hong Hai 10L, THPT Chuyén Bac Liéu; Dinh Thanh Quang, Bang Tran
Nguyén 10Ly, THPT L& Quy Don, Binh Dinh; Nguyén Thanh Trung 10Ly, Khéi Chuyén DHQG Ha Néi;
Nguyén Phan Trang 8% , THCS Lé Van Thiém, Tx.Ha Tinh; Hoang Xuén Hiéu 10A3, THPT Phan Boi
Chau, Vinh, Nghé An; D5 Hoang Anh, D& Hong Anh, phuang Gia Cam, Viét Tri, Han Minh Hoang 11A,
THPT Tam Nong, Hoang Thanh Tam, Lé Minh Tuén 10Ly, THPT Chuyén Hing Vuong, Pha Tho; Trinh
Tuén Duong 9D, THCS Tran Mai Ninh, Hoang Viét Cuong 11A4, THPT Dao Duy Tir, Trinh Anh Tuén 10F,
THPT Chuyén Lam Son, Tp.Thanh Hoa; Nguyén Th; Thu Hurong 9D, THCS Yén Lac, Bang Birc Xuén 9D,
THCS Vinh Yén, Vinh Phc.

CS3/15: Lé Hoang Sang 10L, THPT Chuyén Bac Liéu; Dang Tran Nguyén 10Ly, THPT Lé Quy Don, Binh
Dinh; D& Hoang Anh, D8 Hang Anh, phudng Gia Cam, Viét Tri, Pha Tho.

CS4/15: Nguyén Béc Bo 9A1, THCS Phudc Thanh, Tuy Phudc, Binh Binh; Nguyén Thi Huong Quynh
10A, THPT Ly Tu Trong, Thach Ha, Ha Tinh; Hoang Viét Cuong 11A4, THPT Dao Duy Tur, Tp. Thanh Hoa.

Tir cong thire thau kinh suy ra d =

TRUNG HOC PHO THONG




TH1/16. Mot vét chuyén dong thang bién déi déu di qua hai doan duong lién tiép S, va S, trong
cac khodng thoi gian tuong tng la t, va t,. Tim gia toc cla vét.
Gidi: Goi v, 1a van t6c cla vat khi bat dau vao quang dudng S, thi ta co:
S, =V,t, +1/2at} = v, :%—%atl @
1
Luc vao quang dudng S, thivatco van téc: v=v, +at,

S, = (v, +at)t, += at @

Thay (1) vao (2) ta dugc: a = 2 (i —ij

L+,
Nhan xét: * Néu —2% > ti thi a> 0: vat chuyén dong nhanh dan déu.
2 4
* Néu % < % thi a < 0: vat chuyén dong cham dan déu.
Lai giai tzrén Ialcﬂa ban: Truong Huynh Thanh Tric 12Ly, THPT Chuyén Tién Giang.

Cac ban c6 16i gidi dang: Thiém Viét Phuc 10A1, THPT Vo Thi Sau,Huyén D4t Do, Ba Ria-Viing Tau;
Lém Viét Tin, Lé Hai Dang 10Ly, THPT Chuyén Bac Liéu; Duong Trung Hiéu 12B, Lé Thanh Phuong,
Nguyén Thé Long, Ong Thé Dué 11B, Chu B& Hién, Nguyén Purc Giang 10C, THPT Chuyén Béc Giang; Lé
Van Long 11A1, THPT Gia Binh 2, Mé&n Minh Hué 10A0, THPT Yén Phong 1, 19%6) Hoéng Hanh, Truong Hitu
Trung, Au Giang 12Ly, Nguyén Anh Cuong, Tran Durc Trung, Tran Théi Ha, Bui Ngoc Tu 11Ly, Pang Huy
Hoang 10Ly, Bui Minh Ngoc 10Tin, THPT Chuyén Bac Ninh; Tran Manh Hung, Nguyén Hitu Nhan 12Ly,
Ng6 Birc Phi, Vo Hao Nhan, Nguyén Van Lai, 10Ly, Nguyén Thuy Duong 10A2, Ngé Ngoc Thach, Lé Minh
Thue, Trinh Lé Huy, Bai Thai Luan 11Ly, THPT Chuyén Lé Quy Bon, Binh Binh; Trinh Céng Luén 12A3
THPTLY Ty Trong, Can Tho;Bui Dic Thang, Lé Thuy An 10A2, Phan Thi Quynh Tram 10A1, THPT Chuyén
Lé Quy Don, Tran Hitu Nghia 10/4, THPT Nguyén Trai, Ba Nang; Nguyén Thanh N6i 12A, THPT Chuyén
Nguyén Du, Nguyén Chi Linh 12A1, THPT Phan Bgi Chau, Krong Nang, DakLak; Vi Ngoc Thanh Trang
10C4, Ha Cao Nguyén, Lé Thanh Cuong 12C4, THPT Chuyén Hung Vuang, Gia Lai; Dinh Cong Nguyén,
HG6 ST Phong 1V, THPT Luong Thé Vinh, Binh Ngoc Quén 11Ly, THPT Amsterdam, Pham Viét Birc

12ALy DHQG Ha Nai; Cén Thanh Viét 12Ly, THPT Chuyén Nguyén Hué, Ha Tay; Ngé Quang Viét 10N,
THPT Phan Binh Phing, Nguyén Nam Anh, Ngé Thi Tu Oanh, Nguyén Thi Quynh Mai, Trdn Ba Khang,
Truong Hiru Vi 10Ly, Doan Trong Tuén 11D, Trdn Ha Quy, Hoang Thanh Ha, Nguyén Tang Phap, Nguyen
Van Khanh, Lé Duong Hung 11Ly, Tran Thanh Ha, Lé Hoang Hiép LyK10, THPT Chuyén Ha Tinh; Nguyén
Manh Tuén, Nguyén Thi My Hang, Tran Qudc Viét, Pham Qudc Viét, Vi Hoang Tung 12Ly, THPT Chuyén
Hung Yén; Lé Phan B4 Hoa 10A5, Nguyén Duy Bach 10A6, Durong Quéng Dién 11Ly, THPT Chuyén Lé
Héng Phong, Nguyén Trung Kién 12A1, THPT Gia Dinh, Tran Nhat Tudn 11A1, THPT Bui Thi Xuan, Tp. H6
Chi Minh; Bui Ngoc Binh, Hira Quang Thanh 10B, THPT Chu Van An, Lang Son; Doan Thy Lan 10B, Dinh
Pang Birc THPT Chuyén Lé Hong Phong, Nam Dinh; Lé Thanh Tuyén 10Ly, Tran Anh Phuong 11Ly,
THPT Luong Van Tuy, Ninh Binh; Phan Thanh Hién 11A1 THPT Bac Yén Thanh, Ha Thanh Long, Nguyén
Ngoc Quy , Nguyén Khanh Hung, Vi Tuén Tu, Lé Duy Khanh 10A3K31, Nguyén Trung Quén, Nguyén Tuén
Viét, Vi Thi Nhat Linh A3K33, Nguyén Duy Curong 12A3, Trong Thanh Mai 11A3, THPT Chuyén Phan Boi
Chau, Nguyén Viét Cao Cudng, Lai Kim Khanh A4K45 Chuyén Ly, DH Vinh, Nghé An; Ha Kim Dung 1Ly,
Nguyén Thy Hai Yén, L& Quéc Huy, Lé Minh Tuén, T6 Ngoc Hung, T6 Minh Tién, Vi Kim Dung, Nguyén
Qudc Hung 10Ly, Nguyén Ngoc Thach 12B, Nguyén Quyét Thang 12Ly, THPT Chuyén Hung Vuong, Phi
Tho; Nguyén Thi Kim Khuyén, Pham Thy Lé Huong, Nguyén Th; Xudn Hong 10Ly, Bang Dinh Nhét,



Nguyén Manh Tuén 12Ly, THPT Chuyén Lé Khiét, Quang Ngai; L& Vi Hoang 11N, THPT S6 1 B6 Trach,
Nguyén Tién Lap, Lé Anh Tudn, Tran Vinh Nguyén 12Ly, Nguyén Huy Binh, DBang Hoang Cudng 10Ly,
Nguyén Mai Phuong, Nguyén Héi Bang 11Ly, THPT Chuyén Quéng Binh; Lé Cong Thanh 11A1, THPT
Cam Pha, Quang Ninh; Nguyén Vinh Phic 12A18, THPT Chg Gao, V6 Quéc Hai, Truong Huynh Pham
Tan 11Ly, THPT Chuyén Tién Giang; Nguyén Ngoc Ba, Lé Van Hoc , Lé Khdc Son 11F, Trinh Anh Tu, Lé
Xuén Tién, Trdn Thi Lan Huong, Ng6 ngoc Cudng, Khuang Thy Hién, B6 Thy Thanh Ha, Luong Hong Ky,
Nguyén Tung Lam, Nguyén Binh Nguyén, Phan Thé Burc, Mai Huy Minh, Ngé Ngoc Cuong 10F, THPT
Chuyén Lam Son, Lé Ngoc Tuén, Lé Ngoc Tan 11A2, THPT Dao Duy Tu, Nguyén Van Trinh, Lé Dinh Nam
10A1, THPT Dong Son 1, Thanh Hod; Dao Viét Anh, Nguyén Minh Phuong, Nguyén Trung Thanh 10Ly,
THPT Chuyén Thai Nguyén; Tran Qudc Tinh 12Ly, THPT Chuyén Nguyén Binh Khiém, Vinh Long;
Nguyén Van Tuén, Luu Tién Quyét 10A1 THPTYén Lac1, D6 Vit Ding 11A1, THPT Hai Ba Trung,
Nguyén Van Tai, Nguyén Thi Héng Thanh 11A1, Nguyén Duy Tién 12A2, Hoang Trong Nam 12A1, Bui
Anh Ding 11A2, Nguyén La&m T6i 12A1, THPT Ngb Gia Tu, Tran Hong Tan 11D, THPT Tran Phu; B6 Th
Kim Cuc, Vi Duy Léc, Nguyén Thi Huyén Trang 10A3, Lé Anh Tui 10A10, Tran Trung Bire, Trdn Ngoc Linh,
Trén Van Phu, Nguyén Ngoc Hung, Ng6 Viét Cuong, Nguyén Duy Long, Bui Ngoc Giang, Hoang Minh
Ngoc 11A3, Lé Hai Quang , Tran Ngoc Binh, D6 Manh Cudng 10A1 THPT Chuyén Vinh Phuc; Tran
Quang Khai, Lé Ngoc Tt 11Ly, Phan Tan Kién 12T, THPT Chuyén Nguyén T4t Thanh, Yén Bai.

TH2/16. M6t thude xép co n khdp giéng nhau, mbi khdp c6 dang hinh thoi (hinh vé). Dinh A, durgc
gitr cd dinh, kéo dinh A, vdi vén toc khong doi v, theo phuong doc truc cla cac hinh thoi. Tinh
van toc clia dinh B, (L< k < n) khigoc OABA, =a .

Gidi: y
B1 B2 Bn
0 23. An/\An+1 Vo X
A, v v B g i

e Chontruc Oxy nhu hinh vé trén.

« Do & thi diém bat ky cac hinh thoi tao bdi cac thudc x&p 1a giéng hét nhau nén ta co:

k
Xp, =K, =X, ‘ED(AM

+1

k
Xp ., = KX, :VAM:HWO @O

Ah+1
(véi 1< k < n).
*  Goi v,,v, lan lugt la thanh phan van t6c theo Ox, Oy clia diém B, .

+X
Ta co: Xg =A“”T:>vX —*TA“ %)




1

., k_ 2 >
« Talaico: v, === 3 (Thay k & (1) bang (k —1)).

Thay (1), (3) vao (2) ta dudc: v, _%nlw *)

* Thanh B, A.,, khdng bi gidn hay nén nén:

Vi mo{ﬂ_ﬂj -y, mo{ﬂ_zj +v, [Eosa
" 2 2 2 2

= vy(v,lw1 —vx)[ﬂg%

k 2k-1 a
v, =2 - 22 gL =To g e
Yy (n 2nj g2 2n g )

Vay: v =V +V2 :\2/—(’lj{/(2k—1)2 +th% (Véi 1< k < n).
n

L&i gidi trén la cGa ban: Duong Trung Hiéu 12B, THPT Ngb S Lién, Bac Giang.

Cac ban c6 16i giai ding: Duong Phi Phung 12L, THPT Chuyén Thoai Ngoc Hau, An Giang; Pham Thé
Manh 12B, THPT Chuyén Bac Giang; Pham Manh Hung, Nguyén Hitu Nhan 12Ly, THPT Chuyén L& Quy
Pon, Binh Dinh; Trinh Céng Luan 12A3 THPTLy Tu Trong, Can Tha; Nguyén Quang Huy, Nguyén Tién
Hung K18B, Pham Viét Dirc12A Khéi Chuyén Ly, PHQG Ha Néi; Nguyén Nam Anh, Truong Hitu Vi 10Ly,
Nguyén Minh Bic, Virong Quang Hung 11Ly, THPT Chuyén Ha Tinh; Nguyén Tuén Anh 12Ly, THPT
Chuyén Hung Yén; Phan Thanh Hién 11A1 THPT Bac Yén Thanh, Nguyén Trung Quan 10A3, Nguyén Van
Sinh A3K31, THPT Phan Boi Chau, Nguyén Thi Quynh Ngan A4K45 Chuyén Ly, DH Vinh,Nghé An;
Nguyén Vi Long 11B1, THPT Chuyén Hung Vuong, Phii Tho; Nguyén Tién Lap 12Ly, THPT Chuyén
Quang Binh; Trirong Huynh Pham Téan 11Ly, THPT Chuyén Tién Giang; Chu Dinh Huy 11F, Trinh Anh T4,
Luong Xuén Tién, Khuong Thy Hién, Phan Thé Durc, Ng6 Ngoc Cudng, D6 Th Thanh Ha 10F, THPT
Chuyén Lam San, Thanh Hoa; Nguyén Ngoc Quang 11A3, Nguyén Manh T, Vi Duy Léc 10A3, Nguyén
Tung Lam, Lé Quang Trung 12A3 THPT Chuyén Vinh Phc.

TH3/16. Hai dién ticiz diém 4q va q dudgc gitr ¢6 dinh céch nhau mét khodng d. Mot dién tich diém
— q dat trén doan thang néi hai dién tich trén va céch dién tich q mét khoéng d/6. Hoi phéi truyén
cho dién tich — g mét vén tdc tdi thiéu bang bao nhiéu dé né dén dugc dién tich 4q.

Gidi: Ban dau do dién tich — qgnam gan dién tich g hon 4q nén luc hut cda dién tich g 16n hon luc
hat clia dién tich 4q. Ta phai truyén van t6c V, cho —q dé no tién vé phia 4q. D& n6 dén dugc
dién tich 4q thi van tc cla —q tai vi tri 2 luc hat can bang phai co gia tri v=0. Sau d6 thi luc
hat clia 4q bat dau 6n hon luc hat cla g vé dién tich — g nén hop Iyc tac dung 1én —q sé kéo
no vé phia 4q.

Goi x la vi tri tai d6 2 luc hit can bang so vai vi tri clia dién tich q , ta co:



2 2
kD= 4 =d
X (d—x) 3

Theo dinh luat bao toan nang lugng:

12 mins —kq® , -4ka® _ -kg®  —k4g®
2 ° d/6 5d/6 d/3 2d/3
2k
- Om|n_3q
5m

Lai gidi trén 1a cla ban: Truong Huynh Thanh Tric 12Ly, THPT Chuyén Tién Giang.

Cac ban c6 16i giai dung: Ha Manh Cudng 11A1 THPT Lé Quy Don, TP Viing Tau Duong Trung Hiéu
12B, Lé Thanh Phuong 11B, THPT Chuyén Bac Giang; Pham Thy Hong Hanh, Nguyén Ha Béo Van,
Truong Hitu Trung 12Ly, Nguyén Xudn Nam, Nguyén Minh Cudng, Nguyén Anh Cuong 11Ly, THPT
Chuyén Bac Ninh; Pham Manh Hung, Nguyén Hitu Nhan, 12Ly, Huynh Thanh Xuén, Nguyén Van Ldi,
Nguyén Thién 10Ly, THPT Lé Quy Dén, Binh Binh; Trinh Céng Luén 12A3 THPTLy Ty Trong, Can Tho;
Lé Vi La4m 11Ly, THPT Chuyén Luong Thé Vinh, Déng Nai; Nguyén Quang Khai 12Ly, THPT Chuyén
Nguyén Du, Nguyén Chi Linh 12A1, THPT Phan Boi Chau, Krong Nang, Dak Lak; Dinh Ngoc Quan 11Ly,
THPT Amsterdam, Dinh Céng Nguyén 11V0, Nguyén Quang Huy, Nguyén Tién Hung K18B, Pham Viét
Bic12A  Khéi Chuyén Ly, PHQG Ha Néi; Can Thanh Viét 12Ly, THPT Chuyén Nguyén Hué, Ha Tay;
Virong Quang Hung, Pham Thi Quynh Trang, Luong Tri Nhén, Nguyén Minh Bire, Nguyén Tang Phép, Lé
Duong Hung, Nguyén Minh Bic 11Ly, THPT Chuyén Ha Tinh; Nguyén Manh Tuén, Pham Quéc Viét, Trén
Qudc Vigt, Nguyén Tuédn Anh 12Ly, THPT Chuyén Hung Yén; Duong Quang Dién 11Ly, THPT Chuyén Lé
Héng Phong, Tp. H& Chi Minh; Dinh Bang Burc THPT Chuyén Lé Hong Phong, Nam Dinh; Lé Thanh
Tuyén 10Ly, Hoang Ngoc Diém 12Ly, THPT Chuyén Luong Van Tuy, Ninh Binh; Phan Thanh Hién 11A1
THPT Béc Yén Thanh, Nguyén Khanh Hung A3K31, Truong Thanh Mai 11A3, THPT Chuyén Phan Boi
Chau, Nghé An; L Quéc Huy 10Ly, Nguyén Ngoc Thach 12B, Nguyén Vi Long 11B1, Nguyén Quyét
Thang 12Ly, THPT Chuyén Hung Vuong, Phii Tho; Nguyén Tién Lép, Tran Vinh Nguyén 12Ly, Nguyén
Thanh Hai 11Ly, THPT Chuyén Quang Binh; bang Dinh Nhét, Nguyén Manh Tuén, Nguyén Tén Duy
12Ly, THPT Chuyén Lé Khiét, Quang Ngai; Nguyén Vinh Phuc 12A18, THPT Chg Gao, Truong Huynh
Pham Tén 11Ly, THPT Chuyén Tién Giang; Lé Khac Son, Trdn Dai Duong, Chu Dinh Huy, Lé Quang
Long, Lé Khdc Son, Lé Van Hoc 11F, Nguyén Manh Cudng 10F, THPT Chuyén Lam Son, Lé Ngoc Téan
11A2, THPT Dao Duy Tir, Thanh Hoa; Trinh Quang Hung, Hoang Qéc Huy 11A, THPT Chuyén Thai
Nguyén; Tran Quéc Tinh 12Ly, THPT Chuyén Nguyén Binh Khiém, Vinh Long; Nguyén Th; Hong Thu
11A1, Nguyén Thanh Linh, Hoang Trong Nam, Nguyén Lam T¢i 12A1, THPT Ngé Gia Ty, Trdn Ngoc Linh,
Trén Van Phu, Nguyén Ngoc Hung, Ngd Viét Cuong, Nguyén Duy Long, Vi Ngoc Quang, Nguyén Thai,
Chu Hoai Lam, Bui Ngoc Giang, Lé Hoang Hai 11A3, B4 Thi Kim Ctc 10A3, Nguyén Tung Lam, Lé Quang
Trung 12A3 THPT Chuyén Vinh Phuc; Trdn Quang Khai, Tang Thanh Phuong, Nguyén Van Ding 11Ly,
THPT Chuyén Nguyén T4t Thanh, Yén Bai.

THA4/16. M6t Iuong khi ly tudng don nguyén tir chuyén tur trang théi 1 sang trang théi 2 theo hai
cach: di,theo dudng cong 1 a 2 la mét phén cla parabol véi phuong trinh T = aV ? va theo hai
doan thang 1 - 3 va 3 2. H0i khi nhan mét nhiét lurgng bang bao nhiéu trong qua trinh 1 - 3 = 2,
néu trong qué trinh 1 a 2 ngudi ta cung cép cho khi dé mét nhiét lugng 2200J, biét T, = 250K va
T, =360K .

Giai: P 3 9




« Quatrinh1a2: T =aV?
ma pl¥ =nRT =aMRV?= p=a(n[RlV
Theo Nguyén ly 1,taco: Q, = A+4U

3
= Q, =Ip@j \ +EnR(T2 _Tl)

= faDnERm/ Y +gnR(T2 -T,)

:%nR[ﬂTZZ —T12)+gnR(T2 ~T,) = 2nR(T, - T,)
Q. _ 2200

R= = =
=0 2(T,-T,) 2(360- 250

* Quatrinh1-3:V =const= A, =0
Mt khac, AU, =gnR(T3 -T,)
= Qy :gnR(Tg -T,)=Q,;>0
« Quatrinh 3-2: Trong hé toa do T —V qua trinh nay 1a mot dudng thang qua géc toa do

nén: T = SV
= plV =nRT = S[nNRIV = p = R = const

V, /T
= A32 = pz(vz _V3) = pzvz(l__lj = nRTz[l_ _1]
V2 T2
= nRTZ(l— /LJ
Tz

Mat khac, AU, =gnR(T2 -T,)

2

= Qy = A, +4U,, :gnR(Tz _T3)+ nRTz(l_\/%]

=Q,, >0



L] =2250] .
1

2

Vay Q5 = g nR(Tz - Tl) +nRT, (1_

L&i gidi trén 1a cGia ban: Pham Thé Manh 12B, Trudng THPT Chuyén Béc Giang.

Cac ban ¢6 16i giai ding: Duong Phi Phung 12L, THPT Chuyén Thoai Ngoc Hau, An Giang; Nguyén Minh
Cuong, Nguyén Anh Cuong, Nguyén Xuén Nam 11Ly, Truong Hitu Trung 12Ly THPT Chuyén Bac Ninh;
Pham Manh Hung, Nguyén Hiru Nhén12Ly, Bui Thai Luan11Ly THPT L& Quy Dén, Binh Dinh; Trinh Céng
Luén 12A3 THPTLy Tu Trong, Can Tho; Nguyén Van Loi 10Ly,Bui Bic Théng, Lé Béo, Ngé Van Khai
10A2, THPT Chuyén L& Quy Don, Da Nang; Lé Thanh Cudng 12C4, THPT Chuyén Hung Vuong, Gia Lai;
Péo Duy Tudn Duong 11Ly1, THPT Amsterdam, Nguyén Quang Huy, Nguyén Tién Hung K18B, Ta Quang
Thang K17A, Pham Viét Birem, 12A Kndi Chuyén Ly, PHQG Ha Néi; Lé Binh Minh 10Ly, THPT Chuyén Ha
Nam; Cén Thanh Viét 12Ly, THPT Chuyén Nguyén Hué, Ha Tay; Luong Tri Nhén, Lé Duong Hung, Virong
Quang Hung 11Ly, THPT Chuyén Ha Tinh; Vi Hoang Tung, D6 Trung Hiéu, Tran Quéc Viét, Pham Quéc
Viét, Nguyén Tan Duy 12Ly, Mai Van Nguyén 11Ly, THPT Chuyén Hung Yén; Tran Nhat Tuén 11A1, THPT
Bui Thi Xuan, Tp. H& Chi Minh; Phan Thanh Hién 11A1 THPT B&c Yén Thanh, Nguyén Trung Quan 10A3,
Nguyén Khanh Hung A3K31, Truong Thanh Mai 11A2, Nguyén Van Sinh 12A3, THPT Chuyén Phan Boi
Chau, Nghé An; Nguyén Ngoc Thach 12B, Nguyén Quyét Thang 12Ly, THPT Chuyén Hung Vuong, Phu
Tho; Lé Vi Hoang 11N, THPT S6 1 B6 Trach, Nguyén Tién Lap, Lé Anh Tudn 12Ly, Nguyén Thanh Hai,
Nguyén Mai Phuong 11Ly, THPT Chuyén Quang Binh; Truong Gia Toai 11-2, THPT Chuyén Nguyén Binh
Khiém Quang Nam; Lé Thanh Céng 11A1, THPT C4m Pha, Kiéu Anh 11Ly, THPT Chuyén Ha Long,
Quang Ninh; Nguyén Manh Tuén, Nguyén Tuén Duy 12Ly, THPT Chuyén Lé Khiét, Quang Ngai; Nguyén
Vinh Phic 12A18, THPT Cho Gao, Truong Huynh Pham Téan 11Ly, THPT Chuyén Tién Giang; Hoang Qéc
Huy 11A, THPT Chuyén Thai Nguyén; Chu Dinh Huy, Lé Van Hoc, Lé Khac Son 11F, Phan Thé Durc 10F
THPT Chuyén Lam Son, Thanh Hoa;Trinh Quéc Tinh 12Ly, THPT Chuyén Nguyén Binh Khiém, Vinh
Long; Nguyén Thanh Linh, Hoang Trong Nam 12A1, THPT Ng6 Gia Tu, Tran Ngoc Linh, Nguyén Ngoc
Hung, Ng6 Viét Cuong, Nguyén Duy Long, Vi Ngoc Quang, Nguyén Théi, Chu Hoai Lam, Bui Ngoc Giang,
Lé Hoang Hai 11A3, Nguyén Thi Huyén Trang, Nguyén Minh Phuong, Nguyén Manh Tir, Vi Duy Léc, Lé
Dinh Anh 10A3, THPT Chuyén Vinh Phuc; Trdn Quang Khai, Tang Thanh Phuong, Nguyén Hoai Linh
11Ly, THPT Chuyén Nguyén T4t Thanh, Yén Bai.

TH5/16. Mot thanh déng chét tiét dién déu co chiéu dai L duge bat déu truot khdng vén téc dé‘q tur
dinh mat phang nghiéng c6 chiéu dai AC = 35L . Trén doan dau AB =15L cda mat phang

nghiéng ma sét khéng déng ké, trén doan BC c6 ma sat véi hé s6 ma sat k =1/ V3. Géc gitra
mét phang nghiéng va mat phdng ngang laar (tga = k). Cho L =1m, g =10m/s>.

a) Tinh véan toc clia thanh khi déu dudi clia né dén chan mét phang nghiéng.

b) Tim thoi gian chuyén dong cta thanh trong qua trinh trén.

Gigi: Chuyén dong clia thanh chia lam ba giai doan:
+ Giai doan 1: T khi dau N & A cho t6i khi dau M clia thanh t6i diém B.
Ta co: F,, =0 = vat chuyén dong vdi gia téc: a, = gsina

Thai gian chuyén dong (trong giai doan nay) la: t, = \/2E81 = \/ZEP'SL =\/ L @
a, gsina gsina
+ Giai doan 2: Tu khi thanh t6i B t6i khi n6 trugt qua B.
- Xétkhi MB=x  (0=sx<l)

» Luc ma sét tac dung Ién thanh lic dé 1a: F., =k [N

X



k =tga
» Trong do:

mLx
N, =m,gcosa =Tgcosa
=>F.= mgsina[—E 2
- Goi cong cla lyc ma sét trong giai doan nay la A ,. Ta co: dA, = F,, [eix

L . .
AL =jmgsl_lncrxdx= mgL sina &)

0
+ Giai doan 3: Tir khi thanh rdi B t6i Iltic dau M t6i C: = F,, = mgsina ¢ gia tri bang Psina
va ngugc chiéu, nén a, = 0, vat chuyén dong déu vdi van téc v .
a/ Tinh v: Ap dung dinh luat b4o toan ning luong cho thanh khi du N ctia né & A va B:

2

mg [BLsina - A, = m;/ +mg 5L sina (4)
Thay (3) vao (4) ratra: v=,/2gLsina (*) .

Véi g =10m/sz,L=1m,a=3o°(tga=ij thi v=+10= 316(m/s)

V3
b/ Goi t,,t, an lugt la thai gian chuyén dong & giai doan 2 va 3.
+ Giai doan 2: Theo dinh luét Il Newton, ta c6: mgsina - F,, = mX

_ gsli_na (L—x) _y

o~ X = X" (Véi X :x—L,w=‘/&Lna)

Phuang trinh nay c6 nghiém: X = Asin(at + @) hay x—L = Asin(at + @) . Vay thanh dao
dong diéu hoa vai chuky: T =271/ .

Lact=0thi: x =L+ Asing =0;v = wAcosp = /gLsina . Tir do suy ra:
A=2Lvag=-nl4

Vay: x =L +~/2Lsin(t - 77/4).

Khi thanh ndm hoan toan vao viing c6 ma sét thi:

x=L:>t:t2=7T/4a)=7—T L
4\ gsina

S, L J2 L

+ Giaidoan 3: TacH: t, =2 =—nu—— = —
' * v f2ogLsing 2 \gsina

Do vay, thdi gian thanh chuyén dong trong ca qué trinh la:

t:t1+t2+t3=l+£+£ # (**)
4 2 gsina

6)
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erTTNe G\/?E =~ 11(s)

Ban Pham Viét Dirc 12A, Khdi Chuyén Ly, PHQG Ha Ndi, dugc phan thudng clia cdng ty FINTEC. Xin
chic mung ban.

Cac ban c6 16i giai ding: Duong Phi Phung 12L, THPT Chuyén Thoai Ngoc Hau, An Giang; Pham Thé
Manh, Duong Trung Hiéu 12B, THPT Chuyén Bac Giang; Nguyén Anh Cuong 11Ly, Trdn Van Hoa,
Trirong Hitu Trung 12Ly, THPT Chuyén Béc Ninh; Pham Manh Hung, Tran Quéc Thanh, Nguyén Hitu
Nhén 12Ly, THPT Chuyén Lé Quy Dén, Binh Dinh; Trinh Céng Luan 12A3 THPTLy Ty Trong, Can
Tha; Tran Quang Khai 12Ly, THPT Nguyén Du, PakLak; Dao Duy Tuan Phuong 11Ly1, THPT Amsterdam,
Nguyén Quang Huy K18B, Pham Viét Dirc 12A, Khéi Chuyén Ly, DHQG Ha Néi; Nguyén Qudc Vy 12A2,
Nguyén Bdc Binh 12Ly, THPT Chuyén Ha Nam; Luong Tri Nhén 11Ly, Ng6 Thi Thu Hang 12Ly, THPT
Chuyén Ha Tinh; Mai Van Nguyén 11Ly, Vi Hoang Tung, Pham Qudc Viét 12Ly, THPT Chuyén Hung Yén;
Nguyén Trung Kién 12A1, THPT Gia Binh, Tp. H6 Chi Minh; Nguyén Canh Hiéu, Trirong Thanh Mai 11A3,
Nguyén Manh Thanh 12A3, THPT Chuyén Phan Boi Chau, Nghé An; Nguyén Ngoc Thach, Vi Dinh Quang
12B, THPT Chuyén Hung Vuong, Phu Tho; Nguyén Tién Lép, Tran Vinh Nguyén 12Ly, Nguyén Thanh Hai,
Nguyén Mai Phurong 11Ly, THPT Chuyén Quang Binh; Vi Duy Léc 10A3, THPT Chuyén Vinh Phac.

Thay s6 ta dugc: t =

B sung danh sach cac ban cé 16i giai dung s6 15

TH1/15: Duong Trung Hiéu 12B, THPT Chuyén Bac Giang; Nguyén Anh Cuong 11Ly, THPT Chuyén Bac
Ninh; Nguyén Hiru Quéc Dat 10Ly, THPT Chuyén L& Quy Don, Binh Dinh; Trinh Céng Luén 12A3, THPT
Chuyén Ly Tu Trong, Can Tha; Bui Quang Toan 12C4, THPT Chuyén Hung Vuong, Gia Lai; Tran Hai Van
31Khuong Ha, Thanh Xuan, Ha Néi; Nguyén Ba Toan 10Ly, Nguyén Thy Linh 11Ly, THPT Chuyén Ha Tinh;
Nguyén Héi Chéu 11A, THPT Pham Ngii L&o, Hai Phong; Hoang Xuén Hiéu 10A3, THPT Chuyén Phan Boi
Chau, Nghé An; Hoang Manh Binh Nguyén 12Ly, THPT Chuyén Quang Binh; Nguyén Thanh Binh 10/2,
THPT Nguyén Binh Khiém, Quang Nam; Chuyén Bang Dinh Nhét 12Ly, THPT Chuyén Lé Khiét,Quang
Ngai; Nguyén Van Phuong K16-3, THPT Chuyén Tuyén Quang; Hoang Viét Cuong 11A4, THPT Dao Duy
Tir, Nguyén Manh Cuong, Luong Xuén Tién 10F, THPT Chuyén Lam Son, Thanh Hoa; Nguyén Minh Tan
LyK15, Chu Tuén Anh 11Ly, THPT Chuyén Thai Nguyén; Ngé Viét Cuong, Chu Hoai Lam 11A3, Nguyén
Duy Hoi, Luu Trung Tuyén, Nguyén Van Bac, Nguyén Minh Phuong 10A3, Nguyén Tung Lam 12A3, THPT
Chuyén Vinh Phuc.

TH2/15: Durong Phi Phung 12L, THPT Chuyén Thoai Ngoc Hau, An Giang; Dinh Thanh Quang 10Ly, THPT
Chuyén Lé Quy Don, Binh Dinh; Ngé Th) Thu Hang 12Ly, Nguyén Minh Bire 11Ly, THPT Chuyén Ha Tinh;
Nguyén Lé Hiéu, Dinh Van Tuén 12A2, THPT Chuyén Lé Quy Don, Da Nang;Nguyén Hai Chau 11A, THPT
Pham Ngi Lo, Hai Phong; Trdn Nhat Tuan 12A1, THPT Bui Thi Xuan, Tp. H8 Chi Minh;Trdn Phuong
Théo 12Ly, THPT Luaong Van Tuy, Ninh Binh; Bach Hung Doan A3K31, Nguyén Ngoc Toan 10A3, THPT
Chuyén Phan Boi Chau, Nghé An; Hoang Manh Binh Nguyén 12Ly, THPT Chuyén Quang Binh; Nguyén
Tung Lém 11F, THPT Chuyén Lam Son, Thanh Hoa; Nguyén Minh Tan LyK15, Chu Tudn Anh 11Ly, THPT
Chuyén Thai Nguyén; Nguyén Duy Long, Ngé Viét Curong, Tran Quéc Phurong, Bui Ngoc Giang, Nguyén
Théi, Doan Anh Quén 11A3, Vi Duy Léc, Luu Trung Tuyén 10A3, Nguyén Ting Lam 12A3, THPT Chuyén
Vinh Phc.

TH3/15: Nguyén Anh Cuong 11Ly, THPT Chuyén Béc Ninh; Dinh Van Tuén 12A2, THPT Chuyén L& Quy
Don, Da Nang; Tran Hai Van 31Khuong Ha, Thanh Xuan, Ha Néi; Ngé Th Thu Hang 12Ly, THPT Chuyén
Ha Tinh; Lé Khac Son 11F, THPT Lam Son, Thanh Hoa; Nguyén Duy Long, Ngé Viét Cudng, Nguyén Théi,
Doan Anh Quén 11A3, Nguyén Tung Lam 12A3, THPT Chuyén Vinh Phuc.

TH4/15: Duong Trung Hiéu 12B, THPT Chuyén Bac Giang; Nguyén Anh Curong 11Ly, THPT Chuyén Bac
Ninh; Bui Quang Toan 12C4, THPT Chuyén Hung Vuong, Gia Lai; Ng6 Thy Thu Hang 12Ly, THPT Chuyén
Ha Tinh; Nguyén Hai Chau 11A, THPT Pham Ngi Lo, Hai Phong; Lé Quéc 11A1, THPT Gia Dinh, Tp. H6
Chi Minh;Tran Phuong Thao 12Ly, THPT Luong Van Tuy, Ninh Binh; Nguyén Ngoc Toan 10A3, THPT




Chuyén Phan Boi Chau, Nghé An; Pham Ngoc Thach 12B, THPT Chuyén Hung Vuong, Phii Tho; Nguyén
Van Phuong K16-3, THPT Chuyén Tuyén Quang; Lé Khac Son, Nguyén Tang Lam, Bui Van Trung 11F,
THPT Lam Son, Thanh Hoa; Nguyén Minh Tan LyK15, Chu Tuén Anh 11Ly, THPT Chuyén Thai Nguyén;
Nguyén Duy Long, Ngé Viét Cuong, Trén Quéc Phuong, Chu Hoai Lam, Nguyén Thai, Doan Anh Quén
11A3, Vi Duy Ldc, Nguyén Minh Phurang 10A3, Nguyén Tung L&m 12A3, THPT Chuyén Vinh Phiic.

TH5/15: Duong Trung Hiéu 12B, Lé Thanh Phuong 11B, THPT Chuyén Bac Giang; Nguyén Anh Cuong
11Ly, THPT Chuyén Bac Ninh; Nguyén Hai Chau 11A, THPT Pham Ngi L&o, Hai Phéng; Trdn Phuong
Théo 12Ly, THPT Luong Van Tuy, Ninh Binh; Lé Ba Ngoc 11F, THPT Lam Son, Thanh Hoda; Chu Tuén
Anh 11Ly, THPT Chuyén Thai Nguyén; Nguyén Duy Long, Ng6 Viét Cuang, Tran Quéc Phuong, Bui Ngoc
Giang, Vii Ngoc Quang, Nguyén Thai, Nguyén Ngoc Hung 11A3, Vi Duy Léc 10A3, Nguyén Tung Lam
12A3, THPT Chuyén Vinh Phic.

GIUP BAN TU ON TAP

PE ON TAP GIUA HOC KY 2
LGP 10

Cau 1. Mot thanh AB dong chat tiét dien déu co khéi luong m=10kg, dau A tua trén san nam
ngang dau B dugc gitt bi mot luc F sao cho thanh can bang va hop véi mat phang ndm ngang mot
goc a =30°. Tim do In clia F va diéu kién clia hé s6 ma sat k gitta thanh va san néu:
a) Luc F hudng thang ding
b) Luc F hudng vuong goc vdi thanh
¢) LucF nam ngang
Cho g =10m/s”.
DS: a) F =50N ; v6i moi gia tri clia k
b) F =25/3N; k = 069
c) F =503 N;k>+/3/2
Cau 2. Mot chiéc thuyén co khéi lugng M = 200kg nam yén trén mat hd. O hai dau thuyén co hai
nguai co khéi lugng m, = 60kg va m, = 40kg . Hai ngudi chuyén dong va ddi chd cho nhau véi
cung van t6c so vdi thuyén. Biét thuyén dai L = 3m. HAi thuyén da dich chuyén mot doan bang
bao nhiéu va theo chiéu nao? Sau d6 thuyén co tiép tuc chuyén dong khong. Bo qua luc can cla
nudc.
PS: 0,2m; Nguac chiéu chuyén dong clia m, ; Khong.

Cau 3. Mot vat nhd bat dau chuyén dong véi van t6c V, tir mat san 1én trén mot cau nhay. Vat roi
cau nhay tai diém A theo phuong nam ngang. B6 qua moi ma sét, cho V, =12m/s, g =10m/s’.
Tim d6 cao h clia diém A dé tam xa clia vat 1a 16n nhat.

bS: 3,6m



Cau 4. Hai con lac don c6 cung chiéu dai | =1m, cac qué cau co khdi lugng m, =100g va
m, =200g. Chung dugc treo canh nhau sao cho khi can bang cac qué ciu nam tiép xdc nhau.
Kéo m, dén vi tri day treo léch mot goc 60° so véi phuong théng ding roi truyén cho né mot van
t6c /6 m/s vudng géc véi sgi day. BS qua moi ma sat, Idy g =10m/s?. Coiva cham la tuyét
doi doi dan hoi.
a) Tinhvan téc clla m, ngay trudc va cham.
b) Tinh van tc clla mdi qua cau ngay sau va cham.
¢) Tinh lyc cang cla sgi day ngay trudc va sau va cham.
d) Tinh d6 cao cuc dai clla mdi qua cau sau va cham dau tién
DS: a) 4(m/s);b) g(m/s);g(m/s);
c) 16N; 2N ;118N; 342N ;d) 88cm; 356cm

Cau 5. Mot thanh AB déng chét co tiét dién déu co khéi luong m=1kg dat trén ban nam ngang
sao cho phan nam trén ban AC = AB/3. D& gilr cho thanh can bang ndm ngang ngudi ta tac
dung mét luc F vao dau B theo phuong vudng goc vai thanh. Tim diéu kién cla F.

bS: 25N <F <5N.

LGP 11

Cau 1. Cho mach dién nhu hinh vé. Nguon dién co dién ap 4V va dién trd trong khong dang ké.
R =R, =10002 . Cac ampe ké gidng nhau. S6 chi ampe ké A, 1a 10mA, s6 chi von ké la 3V.
a) Tims6 chi A va dién trg clia cac dung cu do dién.
b) Néubd R, dithi s6 chi cac dung cu Ia bao nhiéu ?

bS:a) 667A R, =1002; R, =900
b) 15mA;125mA; 248V .
Cau 2: Cho mach dién nhu hinh vé.

(Ei |E
K !
[] R "C R, []
—:T
| Es

Cac ngudn dién co dién trd trong khong dang ké. R, = R,R, =2R,R, =4R;E, = E,E, = 2E,



E, = 4E. Coi cong suét tod nhiét trén R, va R, la c6 ich. Xac dinh vi tri con chay dé cong suét
¢6 ich 1a cyc dai, cuc tiéu?
bS: x=Rx=4R
Cau 3. Mot day dan co chiéu dai 3a dugc udn thanh mot tam giac déu ndm trong mat phang
ngang, trong mét tir trudng B ¢ phuong thang dimng, canh BC dugc kéo truot déu véi van toc v
trén hai canh AB va AC tir A. Céc day dan déng chat, cung tiét dién, dién trd trén méi mét chiéu dai
la 0. Xac dinh cudng do dong dién cyc dai qua MN.

N/B
A<—>V
. _3Bv
M\ C bs: Imax _5

Céu 4. Mot electron nam trén truc clia mot soléonit co duang kinh d va ¢ n vong day trén mot don

vi chiéu dai mang dong dién |. Hoi electron c6 thé co van téc 16n nhat bang bao nhiéu theo

phuong vuéng goc véi truc dé nd ludn & trong 16i solénoit.

_euynid
4m

Cau 5: Mot electron dang chuyén dong véi van téc V, thi bay vao mién c6 dién truong déu E va

bS:v

max

tir truong déu B vudng goc véi nhau. Biét V, OE va V, O B. Xéc dinh V, dé electron chuyén
dong thang déu.

bsS: Vv, =E

KIEM TRA BANG TRAC NGHIEM KHACH QUAN

Bui Gia Thinh
LTS. Tur nhiéu nam nay, phuong phdp trac nghiém da duoc nhiéu nudc su dung nhu mét
phuong phap chi yéu trong viéc kiém tra, ddnh gid chéat luong day hoc phd théng. O nudc
ta, phuong phdp nay da duoc mot sé truong sur dung tuy chua duoc thuong xuyén. Nam
hoc 2003 - 2004, B6 GD - BT d4 ra dé kiém tra, danh gid I6p 10 theo chuong trinh cai cdch
gidgo duc va du dinh trong vai ndm toi sé ra dé thi theo phuong phdp nay. Bé ban doc co
diéu kién tim hiéu sdu hon vé phuong phdp trdc nghiém khdch quan, ching téi xin gidi
thiéu bai viét sau ddy cua tdc gia Bui Gia Thinh,chuyén vién Vién Chién luoc va Chuong
trinh Gido duc va trong cdc s6 sau Toa soan sé gidi thiéu dé thi trdc nghiém cua mét sé
nudc.

I. Trc nghiém tu ludn va trac nghiém khach quan. Trac nghiém dugc coi la cong cu dung dé
danh gia mtc do ma mot ca nhan lam dugc so véi chudn hodc so véi nhitng ngudi khac cung lam
trong mot finh vuc cu thé. Trong pham vi day hoc, trac nghiém dugc coi la cong cu dé danh gia két
qué hoc tap clia hoc sinh so véi muc tiéu mon hoc. Can ¢ vao dang thitc clia trac nghiém nguai ta
phan thanh trac nghiém tu lun va trac nghiém khach quan.



L 1. Trdc nghiém tu fudn. Trac nghiém tu luan 13 loai hinh cau hdi hodc bai tAp ma hoc sinh phai
viét day dl céc cau tra |0 hoac bai giai. Day chinh Ia loai hinh cau hdi va bai tap ma lau nay chiing
ta van quen dung dé ra cac dé kiém tra viét. O day ta sé khong ban vé loai tric nghiém nay.

2. Trac nghiém khdch quan. Trac nghiém khach quan la loai hinh cau hdi, bai tap ma cac
phuong an tra 16i da co san, hodc néu hoc sinh phai tu viét cau tra 10i thi cau tra 16i phai la cau
ngan va chi duy nhat c6 mot cach viét dung. Trac nghiém nay duoc goi la “khach quan” vi tiéu chi
danh gia la don nhat, hoan toan khong phu thudc vao y mudn “chd quan” clia ngudi cham. So véi
trac nghiém tu luan thi trdc nghiém khach quan c6 mét s6 uu diém va nhuoc diém sau.

U diém:

+ Bai kiém tra bang tréc nghiém khach quan bao gém rat nhiéu cau hdi nén c6 thé bao quat
mot pham vi rat rong clia noi dung chuang trinh. Nhd d6 ma cac dé kiém tra bang trac nghiém
khach quan c6 tinh toan dién va hé théng hon so véi dé kiém tra bang trc nghiém tu luan.

+ Co tiéu chi danh gia don nhat, khong phu thudc vao y muén chl quan clia ngusi chdm. Do
do két qua danh gia khach quan hon so vai trac nghiém tu luan.

+ Sur phan bd clia cac bai kiém tra bang trac nghiém khach quan duoc trai trén mét phd rong
hon nhiéu. Nha d6 c6 thé phan biét duoc ré rang hon cac trinh d6 hoc tap clia hoc sinh, thu duoc
théng tin phan héi day da hon vé qua trinh day va hoc.

+ C6 thé sl dung cac phuang tién hién dai trong viéc cham diém va phan tich két qua kiém tra.
Do d6 viéc cham bai va phan tich két qua khong can nhiéu thai gian.

Nhuoe diém:

+ Khong cho phép danh gia nang luc dién dat clia hoc sinh ciing nhur khong cho thdy qua trinh
suy nght clia hoc sinh dé tra 16i mot cau hdi hoac gidi mot bai tap. Do d6 néu chi st dung hinh thic
trac nghiém nay trong kiém tra, danh gia thi viéc kiém tra danh gia c6 thé trg thanh yéu 6 co tac
dung han ché viéc rén luyén k§ nang dién dat clia hoc sinh.

+ Viéc bién soan dé kiém tra rat khd va mat nhiéu thi gian.

II. Cac dang trac nghiém khéch quan thudng dung

Il.1. Dang cu hoi c¢é nhiéu lua chon. Cau hoi nhiéu lua chon gém 2 phan:

+ Phan dan (con goi la phan g6c) trinh bay mét van dé, mot cau hdi hodc mét cau chua hoan

chinh.

+ Phan trd 15i (con goi la phan lya chon) gém mot s6 cau tra 16i hodc ménh dé (thudng la 4) dé

tra 16i hoac diéu chinh phan dan. Trong s6 cac phuong an tra 16i chi c6 mot phuong an dap

(g dung yéu cau clia phan dan.

Vi du 1. Khi m6t xe buyt tang toc dot ngot thi hanh khach:

A. dung lai ngay.

B. chui ngudi vé phia trudc.
C. nga nguai vé phia sau.

D. nga ngudi sang bén canh.

I.2. Dang cdu hoi diing, sai.
Phan dan clia dang trac nghiém nay trinh bay mét ndi dung nao d6 ma hoc sinh phai danh gia la
dling hay sai. Phan tra 16i chi c6 hai phuong an dang (ki hiéu bang chix D) va sai (ki hiéu bang chir
S).

Vi du. Cac cau sau day, cau nao ding, cau nao sai?

1. S6 do do bién thién ndi nang trong qua trinh truyén nhiétla AU =Q.

2. Mot vat c6 nhiét do cang cao thi nhiét lugng cang 16n.

3. Trong su truyén nhiét khong c6 su chuyén hoa nang luong tir dang



nay sang dang khac.
4. Trong qua trinh truyén nhiét va thuc hién cdng, ndi nang cla vat
luén khong ddi.

I.3. Dang céu hoi loai ghép doi.

Loai cau nay dugc trinh bay thanh hai day, mét day 1a phan dan trinh bay nhing néi dung
mudn kiém tra (khai niém, dinh nghfa, dinh Iuat, hién tuong v.v..), mot day la phan tra |6i trinh
bay c&c noi dung (cau, ménh dé, cong thirc v.v..) pht hop véi noi dung clia phan dan. Dé tranh
sy doan mo cla hoc sinh ngudi ta thung dé s cau Iya chon 16n hon s6 cau dan.

Vi du. Ghép méi ngi dung & cot 1, 2, 3, ... véi mot ndi dung tuong tng & cot a, b, ¢, ....

1. Khi ly tudng

2. Cong thire clia dinh luat Bailo - Mari6t

3. Cong thirc cla dinh luat Saclo

4.Cong thurc cla dinh luat Gay Luyxac

5. Phuong trinh Clapéréng — Mendéléep

6. Diéu kién chuan

a. co don vi la J/mol.K.
b. c6 nhiét do 273K va ap suat 1,013010° Pa.
c. pV = const.

d. E=const.
T

e.cogiatrila 22400°m?.
g. cac phan tir duoc coi la chat diém va chi tuong tac khi va cham.

h. pv =RT .
U

lll. Quy trinh bién soan mot dé kiém tra viét

1. Xéc dinh muc tiéu kiém tra. Can xac dinh ro bai kiém tra ding dé danh gia két qua hoc

tap clia hoc sinh sau nhitng bai nao, chuang nao, sau mot hoc ky hodc sau ca nam hoc.

W.2. Xdc dinh ndi dung kiém tra. Viéc xac dinh noi dung vé kién thirc va k§ nang can danh

gia dé dua vao dé kiém tra phai dua trén nhitg muc tiéu cu thé da ghi trong chuong trinh mén

hoc. Day la viéc [am cong phu doi hoi ngudi lam phai quan triét cac muc tiéu cu thé clia ting
bai, ting chuong, clia toan b chuong trinh. Viéc xac dinh ndi dung kiém tra c6 thé dugc thuc
hién theo nhitng budc cu thé sau day:

- Liét ke cac Iinh vuc kién thirc va ky nang can kiém tra.

- Liét ké cac kién thirc va ky nang clia timg loai linh vyc ma hoc sinh phai nhé va nhan biét
dugc. Day la yéu cau nam kién thirc va ky nang & trinh do thap nhét, thuong dugc goi la
trinh do “nhan biét”.

- Liét ké cac kién thic va ky nang cla timg finh vuc ma hoc sinh phai gidi thich, so sanh,
minh hoa, tim vi du ...dugc. Day la yéu cau nam kién thirc va ky nang & trinh do cao hon,
thuong dugc goi la “thong hiéu”.

- Liét ké cac kién thirc va ky nang cla timg linh vuc ma hoc sinh phai van dung dugc vao
nhiing tinh hudng mdi. Day la yéu ciu nam kién thirc va ky nang & trinh do cao nhét,
thudng duoc goi la “van dung”.



W3, Lua chon cdc dang trac nghiém tuong tng vdi yéu cau kiém tra. Dé co thé van dung
dugc nhitng vu diém cla cac loai trac nghiém, trong mot bai kiém tra co thé dong thai sir dung ca
trac nghiém khach quan Ian trac nghiém tu luan.

- Trac nghiém tu ludn thudng dugc dung cho cac yéu cau vé gidi thich hién tuong, khai
niém, dinh luat..., giai cac bai tap dinh luong. Do d6, trac nghiém tu luan thudng duoc dung
cho nhitng yéu cau 4 trinh do cao nhét 1 trinh do “van dung’.

- Trac nghiém khach quan c6 thé dung cho moi yéu ciu & moi trinh do. Thudng thi “cau
ding, sai” va “cau ghép doi” duoc dung dé danh gia trinh do “nhan biét’ va “thong hiéu”,

A6 » o

“cau hdi nhiéu lua chon” c6 thé dung dé danh gia ca ba trinh d6 “nhan biét”, “thong hiéu”
va “van dung” ciing nhu c6 thé dung cho ca bai tap dinh tinh va dinh luong.

4. Xay dung ma trn cia dé kiém tra.

Viéc xay dung ma tran clia dé kiém tra dugc tién hanh theo cac budc sau:

- Xac dinh s6 luong cau (item) sé ra trong dé kiém tra. DEi véi hoc sinh 16p 10 trung binh méi
item trdc nghiém khach quan can khong qué 1,5 phat dé doc va tra Ioi; mbi item tréc
nghiém tu luan can khong qua 10 phat dé lam bai va viét cau tra 16i. Nhu vay, mot dé kiém
tra 15 phat khong nén c6 quéa 10 items, mot dé kiém tra 1 tiét knong nén co qua 30 items.

- Xac dinh s6 items cho méi loai trac nghiém. D6i vai mot dé kiém tra 1 tiét mon vat ly & 1op
10 thi ty 1é sau day ¢ thé chap nhan duoc.

+ Mot cau trac nghiém ghép doi vai dudi 10 noi dung (thudng dé 8 ndi dung & cot trai va
10 ndi dung & cot phai).

+ 20 cau mbi cau cb 4 lya chon.

+ Khong quéa 2 cau trac nghiém tu luan.

- Hinh thanh ma tr&n: hang ngang clia ma tran ghi linh vuc kién thire can kiém tra, hang doc
ghi trinh d6 yéu cAu can kiém tra, trong cac 6 ghi s6 luong cac items.
Vi du. D& kiém tra chuong V va VI ¢6 thé c6 ma tran nhu sau.

Chat khi Co s6 cua nhiét déng luc hoc
Nhan thifc | Cautaochat | Cac dang Phuong trinh | Néinang | Nguyénli | Déng Cong
qua trinh trang thai NBLH cd nhiét
Nhan biét 1 2 2 2 1 1 9
Thong hiéu 2 3 3 1 2 1 12
Van dung 1 2 2 1 2 1 9
Cong 4 7 7 4 5 3 30

Cudi cung, viét cac items theo ma tran, xay dung dap an va thang diém.
IV. Nhimng diém can Iuu y khi bién soan dé kiém tra

Do trinh d6 cla hoc sinh va diéu kién vé co s vat chat § timng ving, mién va timng trudng rat
khac nhau, nén dé dam bao tinh kha thi clia bai kiém tra can c6 nhiing thay déi thich hop vé
ndi dung cling nhu vé muc do khé dé. Tuy nhién can Iuu y nhitng diém sau day:

+ Phai dam béo thé hién dugc nhimng muc tiéu co ban ghi trong chuong trinh. Khong ha thap
cting nhur nang cao mot cach tuy tién mac do kho clia dé kiém tra theo y mudn hoan toan chi
quan cla nguai day.

+ C6 thé thay d6i ty |& cac items tric nghiém tu ludn va khach quan, nhung trong moi truang
hop déu phai c¢d gang sir dung hinh thic trac nghiém khach quan.



+ P& tranh viéc hoc sinh hoi nhau khi lam bai, nén thay di thir tu cac items hodc thi tu cac
phuong an Iya chon trong mot items dé tao ra nhitng dé kiém tra c6 ndi dung nhu nhau nhung
co cau tao khac nhau. Nhiing dé kiém tra nay c6 thé duoc dung nhiéu Ian.

+ Dé ¢6 thé sir dung dé kiém tra nhiéu 1an khong nén dé hoc sinh lam bai vao to gidy in dé
kiém tra ma lam bai ra mot to gidy riéng co ghi ré ho va tén.

~ rs ~

VAT LY & POI SONG

SONG THAN, BAN TAY VO HINH CUA BAI DUONG

Nguyén Minh Dutong
(H3i Phong)

Trong nhitng ngay cudi nam 2004, khong ai trong ching ta la khong bang hoang trudc nhitng
thdm hoa khiing khiép do dong dat va song than gay ra trong khu vuc Nam A. Mot con gian dt cla
bién c& da cudp di sinh mang clia hang tram nghin ngudi dan vo toi.

Tam chan cla tran dong dat ndm trén vung bién phia tay bac dao Sumatra Indonesia. Tudng
chitng mot tran dong dat ngoai bién sé khong gay thiét hai nhu nhimg tran dong déat trén dat lién
ma ta thuong thdy trudc day. Thé nhung mét ban tay vo hinh clia bién c& da mang tai hoa tur dai
duong vao nhitng viing ven bién Nam A. Nhitng con séng than cao tir 5 dén 10 mét da quét sach,
cudh troi tat ca nhirng gi ¢o trén ba bién noi n6 &p dén.

Song than khong dé& dé phat hién, va thuc su nd nhu mot ban tay vo hinh cla bién ca. Néu co
song than , khong ai ddng trén bai bién la co thé chay thoat vi nd nhu mot birc tudng nudc rét cao,
ap dén bat thinh linh vai téc d6 gan tram cay s6 mot gid. Buc tudng nudc do tran sau vao bén trong
dat lién va tan pha, cudn tréi moi thar co thé. Tuy nhién, & ngoai khoi xa khong mét chiéc thuyén
nao co thé cdm nhan thay séng than Iuét qua vi thuc ra & d6 n6 chi cao khong qué 1m. Khi tién
dén gan ba, cham phai day bién con song ¢t to va cao dan 1én dén 30m. Va d6i véi nhing ngudi
trén bai bién, thuc sy trdi dang sap xudng dau ho.

V&i nhing kién thirc vat i so cdp, chiing ta sé thir If gidi cac hién tuong ké trén clia song than qua
mo hinh va cac phuong trinh don gian.




Soéng than trén bién siu

van toc T00km/h

Song than dugc hinh thanh khi xay ra nhimng tran dong dat hoac co su dich chuyén cac mang nén
& dudi day dai duong. BE mat day dai duong bi dao dong nang Ién ha xuéng, hay nat vé tao ra su
dich chuyén clia mét khéi lugng nudc cuc 16n, va hinh thanh mét con séng I6n. Tt nhién cac ban
phai hiéu réng con séng nay cd quy moé dai duang, tic la nudc & c& day bién va mat bién déu
chuyén dong vai bién do nhu da néi & trén Ia vao khoang 1m. N6 khac han véi nhiing con séng
théng thudng khi chi cd phan bé mat cla dai duong tham gia. Diéu do gii thich cho mét nang
lugng cuc 16n cla song than.

Su dich chuyén clia mot mang nén 16n tao cho con song co budc song c¢d 200km. Do sau clia
Thai Binh duong vao khoang 4,3km. Nhu vay do sau la nhd so vai budc song. Ta sé mé hinh hoa
con song nhu mét soi day truyén séng dudi tac dung cla trong Iuc (tat nhién day la mot mé hinh
kha tho thién). Soi day nay co bé ngang la d, d6 sau 1a h. Ta c6 thé sir dung cong thirc da biét vé
van toc song trén day:

T
V= |—
U
Tlalyc cang day , u la mat do khéi lugng dai:  u = phd .
Luc cang day c6 thé tinh theo &p Iuc clia cot nudc [én mot mat phéng tudng tuong chan ngang soi
day. Phuang trinh vi phén cho ap luc nay la:

h
dF = pghl.dh= pglhdh =T =F :pg|jhdh:%pg|.h2.

Thay vao phuong trinh van toc séng ta dugc: v = 1/%‘ :

Mo hinh chinh xac hon s& cho ta két qud v =/gh . Thay s6 ta thu dugc van t6c nay vao khoang

700km/h.

Ta c6 thé két luan duoc gi tir phuong trinh van téc truyén song ? Khi cang vao gan ba, do sau clia
bién cang gidm va van tdc truyén song cting giam theo. Nang luong clia con song phu thudc vao
c& van t6c va bién do. Nang luong khong thay ddi nhiéu, van t6c clia song gidm dang ké khi vao b
khign do cao clia song tang vot. Tir chd chi khong qua 1m nang lén dén 10m. Diéu nay clng co
thé giai thich theo cach khac. Khi con séng tién dén gan b, do sau gidm, né6 cham manh vao day
bién dang déc lén. Va xét mot cach dinh tinh sy cham manh nhu vay khién con séng phai dang
cao lén. Ta c6 thé udc lugng do cao clia song khi vao bd . Nang luong cla song duoc tinh theo
cong thuc:

E=ufvA?,

trong d6 A la bién do, con tan s6 f va nang luong E déu khong ddi. Khi song tién dén gan b ta
phai c6 su thay d6i trong cong thitc van t6c séng va mat do dai vi bién do khong con nhd so véi
budc song nita. Khi do:



v=,g(h+A) va u=pgl(h+A)

Ta c6 phuong trinh:

pglhy+/ghy A = pgl (h+ A)/g(h+ A).A?

= (h+A)2.A2 =1 2 A2

= (h+A)2 >h*2.A2

= A>{/h’ A’ -h

Thaysé A, =05m h, =4300n h=10m = A>15m.

Séngthin ap vao bg

vén t6c 50km/h

= e\r

Mit gdy xivra
dirdi 3y dai Song than di chuvdn vai tic s ——Sang thén ap vao
dirong do ddng | 300km/h, mang theo mét nang bér
dat. Irgmig e lén
104
10  Mucnige bidn
m |
. Mirgic bin ha xudng
50ng Ign ap vao
bg

Tat nhién do cao clia song than con phu thudc vao nhiéu yéu t6 hon thé, nhu cudng do manh yéu
clia chan dong, su mat mat nang lugng song trén quang dudng ca nghin cay s6... Nhitng con song
than 16n c6 do cao trén 20m. Con sdng cao nhat da timg biét dén la con song than tan pha dao
Isigaki, Nhat Ban nam 1971, cao dén ... 85m. Trong dot song than gan day rat may cho ching ta la
cac con song khong qua I6n, chi cao khong dén 20m.

Song than chl yéu xuat hién & ving ven bd Thai Binh Duong, vi nhu chiing ta da biét dudi day
Théi Binh duong la noi tiép giap clia nhiéu mang nén cu tao nén vo trai dat. Tuy biét la nhu vay
nhung cho dén nay thuc su khong co bat ki phuong phap nao dé du bao trude dugc séng than. DU
biét la co dong dat nhung ciing khong thé biét dugc song sé tran dén vang bo bién nao. Nhu da noi
& trén ngay ca thuyén ngoai bién cling khéng thé nhan ra song than. Mong rang trong tuong lai
khong xa sé ¢ nhitng phuong tién khoa hoc Ki thuat tinh vi hon dé du bao dugc song than, giam
bét tham hoa cho nhan loai.



GIUP BAN TU ON THI PAI HOC

I. GIAI BAI TAP TU ON LUYEN SO 18 THANG 2 NAM 2005
OL1/18. Theo dé baita c6: U ., =U =150/~+/2(V).
Xét khi K dong: D& dang thay rang cudn day co dién trd thuanvi U? U 2 +U? (ban ty
ther lai). Goi r 1a dién trd thuén clia cuon day, taco: U, =UZ+U?  (1).

Matkhac, U2 = (U, +U, )2 +U2 = U2 +2U U, + (U2 +U?). Thay (1) véo, ta

duac:
U =Ug+Ug +2UU, 2)
150)"
Thay s6 vao ta co: (—j =85 +35°+ 235U, = U, =40V).
V2
Talaico: P=1*(R+r)=1(U,+U,),suyra:
1= P - 315 _o5a).
U, +U, 35+40
Tur day dé dang tinh dugc: R:£:§=70§2; r:&=£:80§2;
I 05 I 05

2
s . , U
DGi vai cuon day, taco: r?+2z72 =272, :( lMNj

2 2
:>Zf= U -r?= ﬁ -807? =7 =150£2:>L=i(H)-
| 05 21T

« Khi K md: Do cac hdt U,, va U,, van nhu ci nén cuong do dong dién
| = 05(A) nhu cd. Khi nay, ta co:

2
U 2 2 150 2 2
Z=—=/(R+r)°+(Z, -Z hay | ——| = (70+80)° +(150-Z
=R +(Z - Ze) y(&o’sj (70+80)* +(150-Z)
Giai phuong trinh trén cho Z. va I8y nghiém duong, ta dugc:

Z. =300Q, suyra C =10,6(4F).

OL2/18. Theo dé bai: Z. = =50Q = R nén U, =U,. Dung gian dé vecto nhu hinh vé. Ta

Cw

thay: tga = Llj—c =1,suyra a = % Theo dé bai U ,,, va U, léch pha nhau % , suy ra:
R



Dé dang thay rang: U, =U,,; cosf = 200% =100(V). Mt khac, ta co:

2
UiM :Ué+Uc2: :(ﬁj

V2
va theo chimg minh trén U, =U ., suyra U, =U_. =40(V). Tir day dé dang tinh dugc:
| :%:ﬁ): 08(A); r :&_1_0021252
50 I 08
Talai c6: U, =U,, sing = ZOOsin(%) =100V3(V), suyra Z, =—L = % ~ 21650
A _Z
Vay L =—%= 069(H).
w
OL3/18. 1. Mach dién co thé vé lai nhu sau: - -
U gommmmme U,
A 607~ 5
7 . Ve .
60° ! J]
N YU
g U3,
Theo gian do vecto ta co:
« U, =U,sin30° =80.%:40(V) = R=%=4—20=20Q
« U, =U,sin60° :80.§:40\/§(\/) = Z. :UI—C:“LZ‘/“E’:zo\/éQ

— C = 92F.



« U, =U,sin60° :120.§:60\/§(V):>ZL =%=6L2‘/§=30\/§Q

= L=0165H.

+ U,+U, =U,sin30° =120%=60(V) =U, =20V) = r =10Q.

o« U=1(R¥N?+(Z, -Z)? =2,/30° + A0V3)? = 403(V).

2.Taco: i = 22 sin(LO0E — #) véi tgd _Z7Ze 8 — =" vay:
R+r 3 6
i = 242sin(L00E —%)(A).
3.Taco: U, =1Z, = Uz = v (1)
JR+N?+(Z, -2)*  [R+1)+27 2,
=t
ZC ZC

Dé dang thay rang biéu thirc trong can la mot tam thac bac hai clia 1/ Z , n6 co mot cyc tiéu va
do do U dat cuc dai (vi U = const) tai:

1 Z, (R+r1)*+2Z}
= —Z. =~ 2 "L =40J/3Q0 = C_ = 464F .
Zen (R+r)2+zZ 77 Z, n = AOE

1
ZC
Thay vao (1) ta tinh dugc gia tri cuc dai clia U . bang: U, =80V3(V).

Il. BAI TAP TU ON LUYEN VE DAO DONG DIEN TU
OL1/19. Mach chon sbng clia mot may thu vo tuyén gom mét tu dién co dién dung C = 2000pF va
mot cudn cdm co L = 8,8 uH. Cho van t6c anh sang ¢ = 310°m/s.

a) Mach trén co thé bat dugc song véi budc song bang bao nhiéu? Song d6 thudc dai song
vo tuyén nao?

b) Dé bat dugc cac séng co budc song ndm trong khodng tir 10m dén 50m, can phai ghép
thém mot tu xoay C, nhu thé nao? Dién dung clia tu C, c6 gia tri bién thién trong khoang
nao?

OL2/19. Mot mach dao dong LC c6 L =2mH va C =0,2 F . Biét cudng do dong dién cuc dai trong
cudn cdm la 1, = 05A Tinh nang lugng clia mach dao dong trén va hiéu dién thé gitta hai ban tu
dién tai thoi diém cuong do dong dién qua cudn cam la i = 0,3A. B6 qua nhimg mat mat nang
luong trong mach dao déng.

OL3/19. M6t mach dao dong gom mét cudn day thuan cam co L = 50(mH) va tu dién c¢6 C = 5uF .

a) Tinh tan s6 dao dong clia mach.



b) Biét gia tri cuc dai clia h.d.t gilta hai ban ty U, =12V . Tinh nang lugng dao dong dién tir
trong mach.

c) Tai thoi diém h.d.t. gitra hai ban tu dién co gia tri u =8V, tinh ndng lugng dién truang,
nang lugng tir trudng va cudng do dong dién trong mach.

d) N&u mach c6 dién trd thudn R=1072., dé duy tri dao dong trong mach vai gi tri cuc
dai clia h.d.t. gitta hai ban tu dién la U, =12V thi phdi cung c&p cho mach mot cong suét
bang bao nhigu?



