PE RA KY NAY

TRUNG HOC CO S&

THCS1/13. Gng thuy tinh cla thi nghiém Torixenli duoc treo vao dia can bén trai con dia can
bén phai dat qua can (Hinh 1). X4c dinh gia tri cla qua can khi can thang bang.

Hinh 1

THCS2/13. C6 hai am pha ché méi &m chira duge 500g nudc. Mot m lam bang déng co khéi
lugng 200g va Cg,, = 0,095J/gd0, am kia lam bang str c6 khéi lugng 300g va C,, = 0,2J/gdo.
Nhiét d6 clia phong la 20°C . Nguai ta rét nudc soi vao &m khi pha ché. Néu dung hai &m dé
pha ché thi dung &m nao sé t6t hon néu bd qua su trao di nhiét véi méi truang? Thuc té thi co
sy trao d6i nhiét gitta am va méi truong, vay dung &m nao t6t hon?

THCS3/13. Cho mach dién nhu hinh vé 2, trong d6 R, la dién tré toan phan clia bién trd, R, la
dién trd clia bép dién. Cho biét R, = R, dién trd cla day ndi khong dang ké, hiéu dién thg U
clia ngudn khong déi. Con chay C ndm & chinh gitta bién trd.

a) Tinh higu suat clia mach dién. Coi cong suét tiéu thu trén bép la cong suét co ich.

b) Mac thém mot dén loai 6V —3W song song va6i doan AC clia bién trg. Hoi mudn den
nay sang binh thudng thi higu dién thé U clia ngudn va dién trd R, phai thod méan diéu
kién nao?

THCS4/13. Mot dén dién dugc dat tai tam clia mot qué cau thuy tinh ma ¢o ban kinh 0,2m r6i
dugc treo G vi tri cach san nha 5m va cach tran nha 1m ké tir tam qua céu; Phia dudi ngon
den theo phuang thang ding va cach san nha 1Im, ngudi ta dat mét guong phang tron ban kinh
01m song song v&i san va quay mat phan xa vé phia tran nha. M6 ta hién tuong quan sét
duac trén san, trén tran va tinh kich thudc clia cac hinh quan sat dugc.

TRUNG HOC PHO THONG

TH1/13.Trén mét phang ngang nhan cé nhiéu vat nhd giéng nhau dugc dat thang hang, lin tiép
nhau, khodng cach gitta hai vat canh nhau la I. Tac dung mét luc F ndm ngang vao vat dau tién.
Tinh van toc trudc va sau va cham cla vat thir n vai vat ding sau né trong hai trudng hap:
1) Luc F chi tac dung 1én vat 1 trong khoang thdi gian vat 1 di chuyén dén va cham vdi vat thar
hai, va cham |a hoan toan dan hoi.
2) Luc F ciing tac dung nhu trén, nhung va cham la hoan toan mém.

Hoang Thi My Nga (Phu Tho)

TH2/13. M6t mat phéng kim loai rong dugc udn thanh dang géc vuéng nhu hinh vé. Mot dién
tich diém c6 khéi luong m va dién tich Q duoc dat & vi tri cach méi mat mot khodng d. Tha tu do
dién tich. Hay xac dinh:

a) Gia téc cha dién tich khi n6 bt dau chuyén dong.

b) Van t6c clia nd khind di duge mot doan d/+/2 . B qua tac dung clia trong luc.



d mQ

TH3/13. Mot luong khi héli thuc hién mot qua trinh trong d6 ap suét va thé tich bién déi tuan
theo quy luat pV > = const . Nhiét do tuyét dsi & cudi qua trinh gidm bén 1an so véi nhiét do
ban dau con ndi nang thay déi 1800J. Ap suat nhd nhat clia khi trong qué trinh d6 la 10° Pa.
Hay biéu dién qué trinh d6 trén hé truc toa do p — V va xac dinh cac thong s6 clia khi & cudi qua
trinh.

Nguyén Xuén Quang

TH4/13. Tim bé day t6i thiéu clia mot ban mong co chiét suat n = 133, d& anh sang co budc
song 064um bi phan xa manh nhat con anh sang ¢ budc song 040um hoan toan khong bi

phén xa. Goc t6i clia tia sang bang 30°. i
Nguyen Nhat(Thanh Hoa)

TH5/11. M6t khéi gb khi lugng m véi tiét dién ¢ dang tam giac vuong can, co thé trugt khong
ma sét trén mat san ndm ngang. Hai vat nhd ¢ khéi lugng m va 2m dugc néi véi nhau bang
moét soi day vat qua rong roc nhu hinh vé. Chiéu dai clia day khdi la L = 54cm. BO qua moi ma
sat, khai Iuong clia day va rong roc. O thoi diém nao do cac vat dugc tha tu do. Khi vat 2m dén
day khoi, hay xac dinh:

a) Do dich chuyén clia khéi gb.

b) Van téc clia cac vat va clia khéi go.

om Cao Vi Héng Nhung (Ha Noi)

CHUY: a) Han cu6i cung nhén I0i gidi la 10/11/2004
¢) Bat dau tir s6 ndy, Ban nao gui toi Tod soan som nhét 167 gidi ding cua bédi THS,
Sé duoc Cong ty FINTEC tang mot mdy tinh khoa hoc Canon F-720.

LA €N VOI VAT LY HIEN DAl

BUOI BINH MINH CUA NEN VAT LY MO
Nguyén Ngoc Giao
Lién hiép cac Hoi KHKT Tp. H Chi Minh.

Tir nhiéu n3m nay con ngudi van khong ngumg tim hiéu xem thé gidi tuoi dep va muén
hinh van trang ma chiing ta dang s6ng rét cudc lai dugc ciu tao tir cai gi. R6 rang do khong
phai 1a cac yéu t6 dat, khong khi, nudc va Ira nhu ngusi Hy Lap C6 dai da néu ra, cling khong
phai la ngd hanh Kim, Méc, Thuy, Hoa, Thé nhu ngudi Trung Hoa xua kia d& quan niém.

Ngay nay khoa hoc vat Iy da cho mot 16 gidi dap hét sic don gian van dé néu trén
thong qua mot Iy thuyét gon va dep nhat tir trudc dén nay, cé tén goi la Md hinh chudn (SM -



Standard Model). Ly thuyét nay mo ta tinh chét clia cac thanh phan nhd nhét clia vat chat ciing
nhu moi tuong tac gitta chang, dan dén thé giéi tu nhién muén hinh van trang ma ching ta dang
song.

Theo Mo hinh chuan, cac thanh phan co ban ciu tao nén vat chat thong thueng la
electron (e™), hat quark “up” (u) va hat quark “down” (d). M6t hé ba hat quark tao nén proton
(uud) va notron (udd), hai loai nay cung véi e tao nén hat nhan nguyén ti. Di kem véi e con
c6 hat notrino (v), xuét hién trong cac qua trinh ra clia mét s6 hat nhan nang.

Cac hat noi trén tao nén thé hé | clia cac hat vat chat. Ngoai ra con ¢ hai thé hé khac nira, thé
hé Il va thé hé Ill, giong thé hé | vé moi mat, trir viéc cac hat ¢ khdi luong I6n hon. Hai thé hé
nay dung dé lam gi, cho dén nay cac nha khoa hoc van chua tra 16i dugc.

Cac hat vat chat nhu nhitng “vién gach” ciu tao nén toa lau dai thé gi6i tu nhién. Dé gan
nhitng vién gach lai v6i nhau thi can phai co “xi mang”, tic la cac hat bozon truyén tuong tac
phat huy tac dung trong pham vi hat ca ban:

- Tuong tac dién tir gitta cac hat c6 mang dién tich. Hat truyén la photon (y).

- Tuong tac yéu thé hién qua cac qua trinh phan ra cac hat, vdi hat truyén tuong tac yéu

la cac bozon W*,W~ va Z°.

Hai loai tuong tac trén lién quan dén viéc hinh thanh cac nguyén t6 hoa hoc.

- Va cudi cung la tuong tac manh, gan két cac quark thanh proton, notron va gan két cac

proton, natron thanh hat nhan nguyén ttr. Hat truyén tuang tac manh la gluon.

Mot trong nhitng diém dac sic nhat clia Mo hinh chuan 1a dang ca ba loai tuong tac (cau
tric cu thé clia cac phuong trinh toan hoc mo ta ching) déu dugc quy dinh bdi cung mot
nguyén Iy hét strc téng quéat, chung cho ¢ ba loai.

Ngoai nhitng hat vat chat (quark, lepton) va cac bozon truyén tuong tac ndi trén, ta con phai
ké d&n mot hat dac biét 1a bozon Higgs. Hat Higgs c6 “nhiém vu” sinh khéi luong cho céc hat
thong qua dang tuang tac dac thu cda minh.

Pé day d ta ciing can ké thém loai tuong tac thir tu la tuong tac hap dan (gitta moi hat co
khéi lugng), nhung tuong tac nay la qua nhd trong pham vi hat co ban nén lau nay van bi bo
qua.

M6 hinh chuan duoc xay dung vao nhitng ndm 70 va kiém nghiém thuc nghiém vao nhimg
nam 80 clia thé ky trudc. N&i bat nhat [a mé hinh chudn da du doan su tén tai clia cac bozon
truyén tuong tac yéu W* W~ va Z°, cling nhu céc gluon truyén tuong tac manh va hai hat
trong s6 cac hat quark nang la quark —c va quark —t. Néi riéng may gia toc LEP (Large Electron
Positron) hoat dong  CERN gan Geneva (Thuy Si) trong khodng thai gian tir 1989 dén 2000 da
khao sat hién tugng sinh va huy ca 20 triéu hat bozon Z° véi cac thugc tinh dang nhu du doan.
Dai v6i cac hat khac cling tuong tu .

Mot kiém nghiém quan trong th( hai la d6i véi cac goc tron dién — yéu, mot tham s6 ¢6 vai
trd khong thé thiéu dugc trong viéc mo ta cac tuong tac dién tir va tuong tac y&u. Tham s6 nay
duac cac thi nghiém khac nhau cling xac dinh la co gia tri nhu nhau véi sai s6 mot phan tram
(1), khdng dinh tinh ding dan cda ly thuyét. That vay, néu nhu mé hinh chuén la khong ddng thi
goc tron nay sé phai khac nhau déi véi nhitng qua trinh dién - yéu khac nhau.

Tuy nhién, nhu d4 timg xay ra déi vai cac ly thuyét khac trong lich str khoa hoc, cac thi nghiém
gan day tién hanh trén cac may gia tdc véi nang lugng ngay cang cao da cho nhiéu két qua co
vé ra khdi pham vi M hinh chuan.

P6 1a chua ké nhiéu van dé sau sac clia va tru hoc lai tim dugc [6i gidi dap trong vat Iy hat,
titc viéc tim hiéu cai I6n nhat va cai nhd nhat dugc tién hanh déng thdi véi nhau. Va diéu nay Mo
hinh chuén khong thé lam néi.

Ta hay lan lugt néu ra day nhiing van dé chinh yéu:

1. Mb hinh chuan chi bao gém ba loai tuong tac (manh, dién tir va yéu) va bé qua tuong tac hap
dan do cuong do quéa nhd so vai ba tuong tac trén. Nhung nhu ly thuyét da chiing minh, cac
hang s6 tuang tac sy thuc khong phéi la hing s6 ma la thay déi theo nang luong, vi thé khi
ngoai suy dén mot nang luong rat cao, gia tri cac hang s tuong tac lai tién dén gan nhau va



cudi cung gap nhau, k& c& hang s6 tuong tac hap dan. Diéu nay duoc thuc hién trong mot mod
hinh mé rong cdia Mo hinh chudn, c6 ké dén mot dang déi xing méi gitta hat bozon va hat
fecmion goi la siéu d6i xttng. M6 hinh mé rong nay c6 tén goi [a Md hinh chuan siéu d&i ximng ti
thiéu (MSSM — Minimal SuperSymmetric Standard Model).

Viéc md rong nay, néu dng, ro rang thuc hién dugc uéc mo clia cac nha vat ly la théng
nhat tat c& cac tuong tac trong tu nhién. D6 la chua ké tuong tac hdp dan tuy bi bd qua trong
pham vi vi mé nhung lai c6 vai tro chd Iuc trong pham vi toan vi tru.

Tuy nhién, siéu d6i xdng lai dat ra mot van dé mdi 1a doi hdi phai ton tai nhimng hat déng
hanh di cap vdi tat ca cac hat quark, lepton, cac bozon truyén tuong tac hién nay. Cac hat dong
hanh nay c6 trong thuc t€ hay khong? Nguai ta dang cho doi cau tra 16i & cac két qua tan xa
trén may gia téc Tevatron nang cép, thuc phong thi nghiém Quéc gia Fermi (FNAL) & Batavia,
bang lllinois (My).

2. Truong hop Higgs chiu trach nhiém sinh khéi lugng cho cac hat, nhung dang tuong tac cla
né dugc chon kha tuy tién, thi€u ca s& nguyén Iy chat ché.

Mo hinh chudn doi hdi la ndng Iuong dat gia tri nhd nhat khi truong Higgs co mot gia tri (khac
khong) nhat dinh. Noi cach khac, truong Higgs khac khong thdm vao toan vi try va moi hat déu
tuong tac véi nén do va thu dugc khai lugng.

Pi véi truang Higgs la hat bozon Higgs. Trong M hinh chudn, ta khong thé nao tinh dugc
khéi lugng cac hat, ké ca khéi luong hat Higgs. Tuy nhién, ta co thé dung cac s6 liéu thuc
nghiém khac dé tinh khéi luong mot s6 hat, chang han W, Z hay quark —t. Va cac két qué nay
dugc thuc nghiém kiém ching. Cac thi nghiém & may gia t6c LEP da do duoc cac tham s6 clia
khoang 20 dai Iugng, lién quan qua lai trong M hinh chuan, ngoai trir khéi lugng hat bozon
Higgs. Do vay ta c6 thé tinh nguac lai, hat Higgs phai co khéi luong bao nhiéu dé 20 dai luong
n6i trén hop nhét voi nhau. Két qua la khéi lugng hat Higgs phai nhd thua 200 GeV (A& so sanh,
ta nhac lai hat proton co khéi luong 0,9 GeV, hat quark -t 174 GeV). Diéu nay gian tiép ching
t6 sy ton tai clia hat Higgs, vi néu khong thi kho ¢ thé ngau nhién ma 20 dai luong do phu hop
véi nhau dugc. Tinh trang tuong tu cling da xay ra trudc day déi véi quark -t trudce khi hat nay
duoc tim thay.

LEP ciing tim tryc tiép hat Higgs nhung chua thay, ¢6 thé vi nang luong cao nhat dat dugc
& may nay chi 1a 115 GeV. Cac két qua trén dan dén gidi han dudi cla khéi luong hat Higgs 1a
115 GeV.

Hién nay LEP da hét vai tro lich st va dang dugc thao da dé xay dung mét may gia t6c Ion
hon, may LHC (Large Hadron Collider) dy ki€n sé cho s6 liéu trong vong bén nam nira. Khi d6
c6 thé sé cb cau tra 161 d6i véi hat Higgs vi LHC sé& that su [a “nha may” sdn xuét ca triéu hat
Higgs va tao diéu kién d& nghién ctu sau vé hat nay.

Trong khi chd dén ngay d6, hién nay ngudi ta van tiép tuc tim kiém hat Higgs & may gia téc
Tevatron & Phong thi nghiém Femilab, Chicago (M¥).

3. M hinh chudn dé cap dén ca ba thé hé quark nhung khong gidi thich vi sao c6 ba thé hé
trong khi cudc s6ng hang ngay chi can thé hé dau la du.

4. Nhiéu dir kién ngay nay cho thay la v tru co vé co mot mat do nang luong rat cao, ngay ca
trong nhimg vung tréng rong nhat clia khong gian. Nguai ta goi day 1a nang luong vacuum, lién
quan dén hang sé vi tru hoc, nhung ban chat nhu thé nao thi hoan toan chua ro.

5. Khoang mot phan tu khéi luong v tru khong phai a vat chat théng thudng nhu ta van biét
ma |a mot loai vat chat t6i, lanh. Ban chat cla loai vat chat nay 13, van con la van dé dé ngo.

6. Lau nay ngudi ta van tin rang t6c d6 dan nd clia vi tru s& cham déan do luc hit hap dan gitta
toan bo vat chat trong vii tru. Thé nhung ngay nay cac nha khoa hoc lai nhan thay téc do dan
nd do lai tang Ién va cac mo hinh Iy thuyét hién hitu chua thé gidi thich dugc.

7. C6 nhitng chimg ¢4 hién nhién la vao nhig phan nhd cla giay phit dau tién sau Vu NG Lén
(Big Bang), vii tru d4 trai qua giai doan nd phdng Ién rat nhanh, goi la giai doan lam phéat. Céi gi
(truang vat chat gi) 1a nguyén nhan ciia hién tuang nay — Md hinh chuan khong néi dugc.

8. Néu vii tru xuét hién qua vu n bung clia nang lugng thi vé nguyén tac luong vat chat duoc
sinh ra phai nhu nhau (d6i xtmg CP). Nhung thuc t€ lai khong phai nhu vay: phan vi tru quan



sat thay hién nay chi chli yéu la vat chét, tirc cau tao tur proton, notron va electron chit khong
phai tir cac phan hat clia ching.

Nhimng thi nghiém khéo sét hién tugng vi pham tinh chén 1€ t6 hgp CP dugc tién hanh & cac
may gia toc tan xa sinh ra ca ty hat quark—b (con goi la cac B - factories) hoat dong & California
(My) va & Nhat. Di nhién M hinh chuan ciing ¢6 giai thich hién tuong nay nhung chua dugc
toan ven, va ngudi ta cho ring 161 gii thich ding dan nhat lai ndm ngoai Mo hinh chuan.

Trén day la nhitng van dé& ma Mo hinh chuan khong giai quyét dugc, khong phai vi ly do ky
thuat hay vi tinh toan kho khan, ma 1a vé nguyén tac khong thé co (0 gidi dap. Vi vay can thiét
phai m& rong Mo hinh chudn, hay néi mot cach hinh tugng hon, phéi xay dung mot nén vat Iy
mai.

Nhitng ndi dung khong thé gidi dap dugc trong Mé hinh chuan ciing chinh la nhitng dinh
huéng nham ma@ rong nd. Hudng ma rong hién nay trudc tién dua vao siéu déi xing nhu da noi
& mot phan trén. Mot tru cot nita dé xay dung nén vat Iy méi 1a khai niém khong gian nhiéu
chiéu. Pay c6 thé coi la mét cudc cach mang néi tiép va sau rong hon cudc cach mang clia
Einstein trong nhan thitc vé khong gian va thdi gian. Tru cot cudi cung trong phuong huéng vat
ly mi 1a quan niém rang phan t&r nhd nhat cdu thanh thé gidi vat chat khong phai 1a cac hat
diém, ma la nhitng soi day kich thudc vao ¢g 10>°cm.

Cac nha vat ly, dac biét la vat Iy ly thuyét, dang tran day hi vong la s& xay dung duoc mot
vat Iy méi dua trén ba tru cot néu trén va tir day giai dap duoc ca tdm cau hdi dang thach thirc
nén khoa hoc clia thé ky XXI.

Ching ta hay chad xem.

GIO] THIEU PUNG CU HOC TAP

MAY TiNH KHOA HOC - CONG CU DAC LUC CHO HOC SINH
TRONG VIEC GIAI CAC BAI TOAN

Cac may tinh b tdi thong thudng chi gilp cho ching ta tinh toan véi cac phép tinh don gian nhu
+,=,%, 1, \/_ . Khi sir dung nhitng loai may tinh dién tir nay dé giai quyét cac bai toan trong vat
ly, toan hoc, hoa hoc wv... phirc tap, n6 sé khong thé dap tng duoc yéu cau clia ban.

Vi su ra doi cla may tinh khoa hoc, cac ham s6, cac hang s6, cac cong thirc toan hoc co ban
duoc tich hop san trong may, né sé gip cac ban thuc hién dugc hau hét cac phép tinh co ban
va giai quyét duoc tat ca cac bai toan mot cach nhanh chong va dé dang.

Cung vdi su phat trién clia khoa hoc k¥ thudt, cac nha san xut may tinh khoa hoc ngay cang
cai tién vé tinh nang st dung, mirc do than thién vai ngudi dung va toc do tinh toan clia May
tinh khoa hoc dé dua ra nhiéu loai May tinh khoa hoc khac nhau, phu hop véi nhu cau sir dung
clia nhiéu tang Idp tri thirc khac nhau.

CANON la mét trong nhitng hang san xuat may tinh dién t&r hang dau trén thé gidi, véi 40 nam
kinh nghiém trong viéc san xuat May tinh dién tir d4 san xuét ra nhiéu loai May tinh khoa hoc
v6i chat luong va tinh nang cao. Hién nay hang Canon da chinh thitc c6 mat tai Viét Nam va
dua vao thi truong cac san pham May tinh khoa hoc F - 604, F - 710, F - 720 va F - 804P c6 do
bén cao va tinh nang vuot troi.

Trong khuon khé clia bai viét nay, ching toi xin gidi thiéu véi cac ban mét s6 dac diém clia May
tinh khoa hoc Canon F - 720 nhu sau:

1. Pay a loai M4y tinh c¢6 man hinh hién thi 2 dong, cho phép hién thj déng thdi cong thac va
két qua, gip ban co thé kiém tra va phat hién cac sai st trong thao tac, tranh duoc moi nham
&n do thao tac gay ra.



2. Bac trung chinh clia may tinh Canon F - 720 la né dugc tich hgp 169 ham s va cong thirc
khac nhau, gitip ban co thé tinh toan mot cach nhanh chong va dé dang cac phép tinh logic,
thdng ke, hdi quy tuyén tinh, xéc sut, lugng gidc. Méay c6 10 hang
s6 khoa hoc chinh d4 duoc cai dat san (van tdc anh sang c, hang s@
plank h, hdng s6 hap dan G, dién tich nguyén t6 e, khéi lugng m,
khdi lugng nguyén tir u, hang s6 Avogadro N, ...).

3. Cac ham s@ va phép tinh co ban nhat clia may gém: Phép tinh lu§
thira y*, phép khai can s bat ky x/_ phép tinh giai thira X!, phép
tinh hoan vi, phép tinh t8ng hop, phép chuyén déi do pht, giay sang
do thap phan, ham so lugng giac, ham so Logarit, ham sé md, cac
ham Hyperbol,...

4. May tinh khoa hoc F - 720 c6 thé tinh toan trong cac hé ca s6
khac nhau gom hé thap phan (d), hé nhi phan (b), hé bat phan (o) va
hé luc phan (H).

5. May tinh khoa hoc F - 720 c6 bo nhé tinh toan rat Ion gdm mét bo nhé doc 1ap va 26 bo nhd
bién (dé gan gia tri cho cac bién tir A - Z).

6. May F - 720 dugc cai dat san nhiéu cong thirc phuc vu cho viéc gidi cac bai toan théng ké
nhu:

+ C4c bai toan theng ké 1 bién: May duoc tich hop 8 ham s6 théng ké gém: s6 lugng mau n, gia
tri trung binh x, do léch tiéu chudn x9"™,x5", phuong sai V"™ ,V", tdng gia tri >_ X, téng
binh phuong gia tri > x*.

+ Cac bai tinh toan phan phdi xac suat: may cho phép ban thuc hién cac phép tinh xac suat
P(t), Q(t) va R(t), véi cac ham s6 cla t.

+ C4c bai toan thong ké hdi quy 2 bién.

Trén day la cac tinh nang uu viét chinh cia may tinh khoa hoc Canon F - 720, ching toi sé
cung c&p cho cac ban mot s§ bai toan dién hinh va phuong phép gidi bang may tinh khoa hoc
Canon F - 720 trong nhimng s@ tiép theo. Hién nay tat ca cac May tinh khoa hoc clia Canon
dugc bao hanh 1 nam, dugc phan phdi chinh thirc tgi Viét Nam bdi cong ty FINTEC va c6 ban
tai tat c& cac nha séch, cac clra hang van phong pham trén ¢ nudc.

Lé Son

CAU HOI TRAC NGHIEM

TNCS1/13. Hai qua cau dac co kich thudc va nhiét do ban dau giéng nhau, mot qua lam bang
ddng, mot qua lam bang sat. Sau khi nung t6i cung mot nhiét do thi:

A. Qua céu bang ddng co thé tich 16n hon

B. Qua cau bang sat co thé tich In hon

C. Haiqué cau co thé tich bang nhau va Ién hon thé tich ban dau

D. Hai qua ciu déu co thé tich knong ddi.
TNCS2/13. C6 3 binh chita 3 chat 16ng 1a dau hod, rugu va thuy ngan véi cung thé tich ban dau.
Ngudi ta lam lanh ca 3 binh t6i cing mot nhiét do thi:

A. Thé tich d4u hod I6n nhét, thé tich rugu nhd nhét

B. Thé tich ruou I6n nhat, thé tich thuy ngan nhd nhat

C. Thé tich thuy ngan I6n nhét, thé tich dau hod nhd nhat

D. Thé tich dau hod, nudc va thuy ngan nhu nhau va nhd hon trudc.
TNCS3/13. C6 3 binh chtta ciing thé tich nudc nhung & nhiét o khac nhau: Binh A chira nudc

4°C , binh B chifa nugc 20°C va binh C chira nudc50°C . Ngdi ta lam nhiét do & cac binh
giam di 3°C thi:



Thé tich nudc & binh A 1a 16n nhét, & binh C 1a nhd nhat
Thé tich nudc & binh B 1a 16n nht, & binh A la nhd nhat
Thé tich nudc & binh C 1 16n nhét, & binh B 1a nhd nhat
Thé tich nudc & binh C la 16n nhat, & binh A 1a nhd nhat
TNCS4I13 Nhiét do trong phong vao budi sang 1a 20°C va budi trua la 30°C . So sanh budi
trua véi budi sang thi thay:
A. Thé tich khong khi trong phong tang lén
B. Thé tich khong khi trong phong gitr nguyén
C. Khéi luong khi trong phong giam
D. Khéi luong riéng cla khong khi trong phong gidm.
Hay chi ra két luan sai.
TNCS5/13. Mot bang kép lam bang déng va kém. Khi d6t nong bang kép nay thi:
A. Bang kép luon thang nhung dai hon ban dau
B. Bang kép ludn cong vé phia thanh dong
C. Bang kép ludn cong vé phia thanh kém
D. Chiéu cong clia bang kép khong cd dinh ma tuy thudc nhiét do clia bang kép.

TRUNG HOC PHO THONG

TN1/13. Mot chat diém chuyén dong trén dudng thang co phuong trinh toa do phu thudc vao

thoi gian : x* =1+t2, & day x do bang mét, t do bang giay. Gia t6c cla chat diém (tinh theo
m/ s?) vao thoi diém t sé la:

1 1 1 1 t? t

A—; B =-—; C=—-—; D) -—

) x° ) X X2 )x X ) X2

OO W

TN2/13. Mot vien dan dugc phong lén véi van t6c ban dau bang V, =v,i +v, j,dday i va |
la cac véc to don vi chi hudng clia truc x va truc y . Néu tdm bay clia vién dan gép doi do cao
cuc dai ma vién dan dat dugc thi khi do:

A) v,=2v,; B)v,=2v,; C)v,=v,; D)v, =4y,

TN3/13. Mot day xich co khéi lugng phan bd déu theo chiéu dai nam trén mat ban nam ngang,
mot phan clia nd bi budng thong ra ngoai mat ban. Hé s ma séat gitta day va méat ban la 0,25.
Pé day xich khong rai tudt khdi ban thi phan day xich ndm ngoai mat ban so véi ca chiéu dai
day xich phai khong duoc vuot quéa:

A) 20%; B)35%; C)25%: D)15%.

TN4/13. Mot vat chuyén dong doc theo mot dudng théng nhd mét dong co chay véi cong suat
khong d6i. Goi t1a thai gian, quang dudng vat di dugc ti 1é vi:
A) tV%; B) t¥*; ¢)t¥*; D)~

TN5/13. Mot khau phao dat trén mat dat phang ndm ngang ngédm ban vao mot vach da cach
chd ban tinh theo phuong ngang mét doan D. Nong sting huéng theo phuong 18p véi phuong
nam ngang mot goc 6. Van téc vién dan khi ra khdi nong sting 1a v, . Do cao clia vi trf trén
vach da ma vién dan ban tring vao dugc tinh theo biéu thrc:

2 2
A) Dsne—liz; B) Dcose—l%;
2V, sin’0 2v;cos 6
2 2
c)Dige-= -9 . pypge-1 9
2 V. cos’ 8 2V, sin’0

Chd y:Han cu6i cung nhan dap an la 70/11/2004
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A / ) N A )
! Y A Tuds e
CLB Vit ly vé Tuo‘,7 tré xin chao tit cd cdc ban!

C6 bao gid ban tu héi rang tat ca nhiig ngudi yéu Vat ly cé thé gap g nhau, hoc héi va
trao doi trén cling mot dién dan chung? CLB Vat ly va Tudi tré sé cling chiing ta bién
diéu dé thanh hién thuc.

CLB ra ddi trén y tudng thanh lap mét ngdi nha chung clia cac ban tré yéu Vat ly trén ca nudc.
Cung tén va tryc thudc bao Vat Iy va tudi tré, cau lac bo hoat dong vai su tham gia clia nhiéu
ban tré yéu Vat ly dang hoc va lam viéc trong nhing linh vuc khac nhau, tai cac qudc gia khac
nhau trén thé gidi. Ngoai vai tro cong tac vién dac Iyc cla to bao, CLB con t6 chic cac hoat
dong bé ich dé chang ta cung nhau tim hiéu nhitng diéu thd vi ma Vat Iy mang lai, nhu trao d6i
va thdo luan vé cac van dé vat Iy trong chuyén mon cling nhu trong cudc séng, tham quan cac
phong thi nghiém va cac vién nghién ctru vat ly, giao luu véi cac CLB va dai dién trén moi mién
dat nudc. CLB ludn lubn mong mudn tim ra va dem lai cho cac ban doc nhitng diéu hap dan
nhat trong moi ngd ngach bi an clia thé gidi vat y. Ndo, chiing ta hdy cung khdi déng dé xdy
dung nén mét ngéi nha Vit ly chung cda tudr tré Viét Nam!

Nhifing con ngudi dat vién gach dau tién
Cac thanh vién clia Ban sang lap CLB (nay la Ban diéu hanh CLB) dén tir cac truong PT va BH
& moi mién dat nudc, déng hanh cung td bao trén nhimng budc di chap chitng dau tién. Diéu th
vi 1a trong s6 ho, rat nhiéu ngudi khong hoc tap va nghién ciru trong nganh Vat ly. Ho tham gia
xay dyng CLB don gian chi vi “yéu Vat Iy " ! Truéng ban diéu hanh cla CLB la anh Cao Vi
Nhan, hién la chl nhiém h¢i sinh viéen H&¢ CNKHTN, DHKHTN, DHQG Ha Noi.
e Doi diéu vé Logo cla CLB Vat Iy
va Tudi tré
Trong s6 bao lan nay, Logo CLB
Vat Iy va tudi tré cla chiing ta chinh
thitc ra mat cac ban doc, vai tu
cach la biéu tvong dai dién day sinh
dong cla CLB. Bugc thigt ké bdi
anh Nhan va anh Lam (thu6c bd
P &Y C L U B phan Design cla Weixin Cargo
Co.), Logo mang nhiéu y nghia day
ly thG nhung ciing ... kh& “vat ly"!!!
Nhin mét cach tong thé, Logo CLB c6 hinh dang clia anh mat con ngudi mudn nhan thirc, kham
pha va tim hiéu thé gidi. Con nguoi mat tao nén tir Trai DAt quen thudc trong mau xanh hoa
binh va sy phét trién nhanh chong clia thé giGi ky thuat s6. Hai mi mét tugng trung cho gii
ngan ha bao quanh trai dat cla ching ta, dudng cong mau d6 & dudi thé hién sic manh, niém
dam mé va tri thirc clia tudi tré, nang do sy ton tai clia cudc s6ng mau xanh & phia trén. Va ngoi
sao bén canh Logo thé hién udc mo VAt Iy ma ching ta luén vuon téi. Dong chir kém theo Logo
“P&Y CLUB’ chinh Ia tén ti€ng Anh ngdi nha Vat Iy than yéu clia ching ta: “PHYSICS AND
YOUTH CLUB”




Nhimg thanh vién dau tién cia CLB

Cac ban hay cung lam quen véi nhirng ban dau tién tham gia CLB Vat Iy va Tudi tré: Pham
Thang Long, Phan Durc Anh, Van Sy Chién 12A Khéi chuyén Vat ly PHKHTN, Nguyén Trudng
Minh 11D1 PTTH Chu Van An, Tran Trung Thanh K48CA khoa Cong nghé DHQG, Dang
Thuong Hoc vién buu chinh vién thong Ha Noi; Nguyén Thu Hai 12THPT Uéng Bi Quéng
Ninh; Hoang Thanh Ha 10 Ly THPT chuyén Ha Tinh; Lé Thé Anh 12F THPT Lam Son, Hoang
Vén Anh 9B THCS Dién Bién, Thanh Hoa; Nguyén Thi My, 11A1 THPT Ninh Giang, Mac Trung
Hung 11A1 THPT Kinh Mén, Hai Duang; Nguyén Nhét Minh 12E THPT Doan Hung, Phi Tho;
Vi Thi Ngoc Anh, 12A3 chuyén L& Quy Don Ninh Binh, Nguyén Thi My Hanh 11A2 chuyén Lé
Quy Pon, Pa Nang; Pham Hai Nam TK3 Hoan L&o, B6 Trach Quang Binh; Hoang Thanh
Dung, 10B Bam Thi Thu Phuong 121 THPT Tran Phi, Vinh Yén, Vinh Phic; Nguyén Thi
Phuong 86 Bach Dang, Thuy Nguyén, Hai Phéng; Tran Hong Phuong, 10A2 THPT Thinh
Long, Trinh Duy Tung 7/36 Nguyén Trai, Vi Hoang, Nam Binh; Nguyén Th; Sang 10A1 THPT
Yén Diing, Bac Ninh; Nguyén Birc Toan chuyén ly THPT NK Ngo Si Lién, Bac Giang;Hoang
Thi Thu Trang 12A10 THCB Nguyén Tat Thanh; Ngé Céng Truong 12Toan DHKH, Nguyén
Minh Thanh 120 Tran Pha Hué; D6 Thanh Binh khoa Dién-Dién tlr, DHBK, Nguyén Thi Hong
Van Ho Chi Minh; Tran Quang Vi 10A5 THPT 2 Phu My, Binh Dinh

CLB sé g dén cac ban nhiing thdng béo chi tiét vé hoat dong ctia CLB.

NHANH TAY NHANH MA’T.’!!
Tim “ngudi quen” trén & chil

Cau d6 dau tién cla trang CLB ky nay la mot bang chir don gian. Ban hay tim tén clia mot s6
cay ¢6 thu trong vat ly sao cho tén phai gdm mot s6 chit lién tiép theo hang ngang, cot doc
hodc dudng chéo. Mot chir cai ¢ thé ndm trong nhiéu tén.

Phan thudng hap dan sé danh cho ban nao phéat hién ra nhiéu “nguoi quen” nhat va gii vé
nhanh nhét.

Y MA|X WE|L|L N|H|X C
A|lZ  TIAIM/R|E|F|NJE|A|U
D/ P|NZ|X|R|I |[E|]A|R|G|R
A/AIN/IO/H/M|N|R/M|T|G|I
R|V|O|O[T|Q|S|M|Z |Z A|E
A|OB|S|S|W|T|I [T|N|R|L
FIG|A|L|I |[L|E|JO|L (I |B|T
L/IA|(IC|S|A|P|I [IN/IO|V]Y O
A/DB|E|L|L|N/W/BJ|L|J|N
UR|S|E|T|R|/A|C|S |E|D|R
E/O|X|S|P|L|A|N|C|K|K]A
A M P|E|RIE|L|P|E|K|G|C

Céc ban glfi cau tra 16i vé theo dia chi Toa soan Vat Iy va Tudi tré. Ngoai phong bi ghi r6:
“GIAI PO VUI”
GIO/ THIEU CAC PE THI

DAP AN BE THI TUYEN SINH DAI HOC, CAO DANG NAM 2004



MON: VAT LY, KHOI A

Cau |. Phuong trinh phan ra: ’Co— e +2Ni
Hat nhan Ni c¢6 28 pr6ton va 32 notron.
Luong chat phong xa con lai so véi ban dau: 100% - 75% = 25%
_In2 -t
Theo dinh luat phong xa: m=me™ =me T = m,2 7
t

ot =M _ 4t = 2T =1054n3m.
m

Cau II. 1. Khoang cach gilra hai van sang lién ti€p (khoang van): i = 2mm.
Budc séng anh séang A = % = 064um.

—2 van tsi thir 3

—1

l—0

Van t6i thar 3 nam gitta van sang thir 2 va thir 3 (k=2).
Vitri clia van t6i thir 3: X,; = £25i = +5mm.
2. Budc song A, Ung véi sy chuyén clia électron tir quy dao L vé quy dao K:

hc
E.-Exk=— @
j“l
Budc song A, Umg vai sy chuyén cla électron tir quy dao M vé quy dao K:
hc
Ev —Ex =— (@
j'2

Budc song dai 4, trong day Banme (ng véi sy chuyén clia éléctron tir quy dao M vé quy dao L.

M
hc/ 7, ]

I']C/},2 he/ j“l

A 2 4 K

Tu (1) va (2) (hoac tir hinh vé€) suyra: E,, —-E, =—=—-— :%:

L4, _ (01216(01026
A -7, 01216-01026
Cau lll. 1. - Tan s6 dao dong tu do chi phu thudc vao dac tinh clia hé, con tan s6 clia dao dong
cudng bic bang tan s clia ngoai luc.

- Bién do clia dao dong tu do phu thudc vao cach kich thich ban dau, con bién do clia dao dong
cudng bie phu thude vao quan hé gilta tan s6 clia ngoai luc va tan s6 dao dong riéng clia hé.

- Hién tugng dac biét co thé xay ra trong dao dong cudng birc 1a hién tuong cong hudng.

- Diéu kién xay ra cong hudng la tan s6 clia ngoai luc cudng birc bang tan s6 dao dong riéng
cla hé.

2. Xét diém M trén mat chat Iong cach S, mot khodng d, va cach S, mot khoang d, .

SYRE = 0,6566:m



Phuong trinh dao dong tai M do nguén S, truyén téi: u,,, = O,2$in(507rt - Zjdl jcm

2znd, j
cm
A

Phuong trinh dao dong tai M do nguén S, truyén téi: u,,, = O,2$in(507rt +-

Phuang trinh dao dong téng hgp tai M: u,, =u,, +U,,

Uy = 0,400 M—E sinl 50zt —M +£ cm
2| A 2

Tir phuang trinh trén ta thdy nhitng diém c6 bién do cuc dai (0,4 cm) thod man diéu kién:

Co{n(dzi— d,) _ﬂ e n(dzi— d,) _%} k= d,-d, = (2K +1)%,

Theo dé bai: f = -2 = 25Hz, 2 :¥ = 2cm.

2r
Céc diém nam trén doan thdng S;S, ¢6 bién do cuc dai phai thod man cac phuang trinh sau:

d, -d, = (2K +1)% =2k+1 (1)
d, +d, =SS, =10 %)

Tu(1)va(2)suyra: —55<k<45
= k=-5-4..01.4
Vay c6 10 diém dao dong vdi bién do cuc dai.
Cau IV. 1. Tan s6 dao dong:
1 1 1

w=———=C= =
JLC w’L  (2010%3%5000°°

=500°F =5uF

Nang lugng dao dong dién tir trong mach: W, = % LIZ = % Li® +%Cu2

Khii=1=

V2
2
S toe=tt |§—'—° :lug
2 2
L
u=1l,,|— =4J2V = 5,66V
2C

2.Vii s6m pha hon u,; nén trong hop X c6 tu dién C.

U2R _ U?
Rzl o 22

Cong suat tiéu thu trén doan mach: P =1°R =
R

Pé P dat cuc dai thi mau s6 phai cuc tiéu. Tur bat dang thirc Cosi = R=Z. (1)
M3t khac Z ,, =+/R? + 22 :UI— =20_10020

=Z.=1000=C= t -_1 =1E10‘4F=3L8ﬂF
wlZ. 2nfZ. =




Cau V. 1. Khi deo kinh, nguai d6 nhin anh &o clia vat qua kinh. VAt cach mat (nghia 1a cach
kinh) khodng ngan nhat d = 25¢m thi anh & diém cuc can clia mét, cach mat 50cm. Do anh la
aonén d'=-50cm.

Tir cong thitc théu kinh: + = = + %
f d d
= t=-99 _50em
d+d'
Dé tU clakinh: D=—-=—-= 2d|op
2.

5m [0 35cm
d,=d, +5 d=d,-40 |A

f d l d IA1

a) Tinh f vaAB
Do anh A B, hing dugc trén man nén day la anh that va thau kinh Ia thau kinh hi ty.

L, .1 1 1
Khicbanh AB, tac6 —=—+— i)
AB, fod d @

L, , 1 1 1
Khicbanh AB, tac6 —=—+—— 2
AB, f d, d, @)

Dich thau kinh ra xa vat 5cm: d, =d, +5 (3)

Néu dich man ra xa vat ma c6 &nh trén man thi d, = d, + 30, khong thod man (1) va (2).
Vay phai dich chuyén man lai gan vat (hinh vé): d, =d, -40  (4)

Mat khac A B, =2A,B, nén k, = 2K,

d, f d, f

k =—-—L = 'k =——_2 =

Yd, f-d,’? d, f-d,

fo_og | ()

f-d, f —(d, +5)
TU(5):>d1:f+5,d2:f+1o;tu<1):>dl‘:@;m(2):>d;:%

(f +10) f _ (f +5)f _4
10

d,=f+5=25m=k, =-4= AB=1Icm

b) + Tim dé dich chuyén cda thau kinh

Theo trén, khi 6 d, = 30cm thi d, = 60cm.

Khoang cach tir AB dén man khi co anh A,B,la: L, =d, +d, =90cm
d,f _ d?
d,-f d,-f
V6i L, =90cm, f = 20cm ta co: d2 —90d, +1800=0

Thay vao (4): 0= f =-20cm(loai)va f =20cm

L, =d, + =d>-L,d,+L,f=0




Phuong trinh ¢6 2 nghiém:

d,, =30cm (d6 la vi tri clia thau kinh trong trudng hop cau a)

d,, =60cm (do la vi tri thir 2 clia thau kinh cting co &nh trén man)
Pé lai c6 &nh r nét trén man, phai dich thau kinh vé phia man 30cm.

+ Xét su dich chuyén cda anh q f 2f
Khoang cach gilta vat va anh that; .
-+'-OI2 hixét d > f - 0
L=d+d d_f(mxe ) C <~
Khao sat su thay déi cla L theo d: Loin = 4f
d*-2df _

Tac6odaoham L'=s— =
(d-f)?

khid =0 (loai) va d = 2f

Tir bang bién thién thay khi d = 2f = 40cm thi khodng cach gilta vat va anh c6 gia tri cuc tiéu
L. =4f =80cm< 90cm.

Nhu vay, trong khi dich chuyén thau kinh tir vi tri d,, =30cm dén d,, = 60cm thi &nh clia vat
dich chuyén tir man vé phia vat dén vi tri gan nhat cach vat 80cm réi quay trd lai man.

CAC BAI TOAN THIET LAP PHUONG AN THI NGHIEM

TRONG CHUGONG TRINH VAT LY PHé THONG
Hoa Linh Lan
CLB Vat ly va tudi tré

Vat Iy thyc chét la mot khoa hoc thyc nghiém. Thuc nghiém gidp ching ta kiém ching sy ddng
dan cla cac dinh luat cii va phat hién ra cac dinh luat mdi. & Viét Nam, do diéu kién vé co s
vat chat va dao tao, nén phan thuc hanh trong chuang trinh vat Iy phé théng chua duoc dau tu
theo daing vai tro clia nd. P& khac phuc duoc phan nao thigu sot do va déng thdi rén luyén dugc
cho hoc sinh tu duy thuc nghiém, gan day nguai ta da dua vao mot loai bai toan mdi, do 1a bai
toan thiét 1ap cac phuong an thi nghiém. Loai bai toan nay khong yéu cau phai dau tu vé co sé
vat chat, nhung doi hoi hoc sinh phai co hiéu biét sau sac vé Iy thuyét va co dau oc thuc té.
Chinh vi vay trong nhiéu nam qua, phan phuong an thuc hanh da tré thanh mét n6i dung kha
quan trong trong cac ky thi chon hoc sinh gidi quéc gia ciing nhu chon doi tuyén olympic quéc
te.

Bai nay dua ra nhitng t6ng két so bd mang tinh khai quat vé dac diém va phuong phap giai
quyét cac bai toan lap phuong an thi nghiém trong giéi han chuang trinh phé thong.

1, Phan loai cac bai toan thiét Iap phuang an thi nghiém

Cac bai toan nay thuong dugc chia thanh céc loai ca ban nhu sau:

a, Thiét 1ap phuong an do cac dai lugng vat ly, cac hing s6 vat Iy (véi cac dung cu cho s&n
hodc cac dung cu tuy chon, hodc trong cac diéu kién khdng ché).

b, Thiét 1ap phuong an kiém nghiém cac dinh uat vat Iy.

¢, Thiét lap phuang an bac bd mot gia thuyét vat ly.

d, Thiét lap phuong an thiét ké mot dung cu vat ly.

Vi mbi dang bai toan khac nhau ta c6 thé thiét k& nhing phuong phap khac nhau phi hop véi
thuc té va diéu kién khach quan.

2, Vé phuang phap chung khi giai cac bai toan thiét 1ap phuong an thi nghiém
Khi gdp cac bai toan nay, viéc tim ra “mién xac dinh” clia hién tuong la rat quan trong. Khi do,
hoc sinh phai xac dinh xem hién tuong vat ly trong bai chiu anh hudng clia dinh luat nao. Tim tat



ca cac cong thire lién quan va xem xét kha nang tmg dung thuc t€ clia timng cong thirc. Chon
cong thitc don gidn va chinh xac nhat (d€ trong qua trinh tién hanh thi nghiém gidm i thiéu
dugc sai s6). Tra l6i cac cau hdi nhu cac dai lugng trong cong thitc sé dugc xac dinh bang dung
cu nao va xac dinh nhu thé nao? Cudi cuing, thiét 1ap phuong an theo hé théng cac budc:

1, Co s@ ly thuyét

2, Phurong an tién hanh thi nghiém

3, Xt ly 6 ligu

4, Dénh gié sai s6 va nhan xét (nhan xét Ia céc cach dé lam gidm sai s6)

Thuong thi d& co mét bai thiét 1p phuong an hoan héo, hoc sinh phai trai qua mét qua trinh tién
hanh thi nghiém thuc dé rit ra cac kinh nghiém cting nhu nhitng cach x{ Iy tinh huéng va sai
s0.

Trong cac cach x{ ly s6 liéu do dugc, vé phuong phap ngudi ta thudng dua cac bai toan vé
tuyén tinh (hdi quy tuyén tinh) dé don gian va gidm sai s6. Piém mau chét cla phuong phap
nay la nguoi ta bién di cac phuong trinh vat Iy vé dang Y=a.X + b, trong d6 cac dai luong a va
b chira cc bién s6 ma thi nghiém can xac dinh.

Cac dai lugng thudng dugc tinh thang qua hé s6 goc clia dudng thang Y=a.X + b ma ta vé& dugc
tlr cac so ligu.

Y Y.V, Y, Y, Y.V, Y. Y,

Pé cac phép :u’nh chinh xac hon, ngudi ta dua ra phuong phap toan hoc xac dinh hé s6 a va b
clia duong thang trén (Y=aX+b):

_NinYi_zxizYi b_ZYi_a-ZXi
TN -(Ox ) N

Cac ban ¢6 thé ching minh cac két qua trén bang Iy thuyét x(r Iy s6 liéu thuc nghiém, nhung
thong thuong ngudi ta st dung truc ti€p ching nhu cac cong thire da dugc cong nhan.

3, Cac bai toan vi du dién hinh:




Pé thay duoc chi tiét trinh tu cac budc ciing nhu phuong phap thuc hién cac bai thiét ké thi
nghiém nhu trén, chiing ta diém qua mot vai thi nghiém tiéu biéu trong chuong trinh vat Iy phé
théng.

Bai toan 1. Xac dinh khdi lugng riéng cGia dau (Bai thi vat Iy chau & lan th(r nhét tai
Indonesia)

Cho mot 6ng nghiém tiét dién chi déu trong mot khoang tinh tir miéng 6ng dén vach dugc danh
ddu. Mét cBc to bang thuy tinh, trong c6 mét cai thudc. Mot can nudc co khéi luong riéng
0, =1g/cm®. Mot chai dau co khéi lugng riéng . Bang nhiing dung cu nay hay thiét k&
phuong &n do khéi luong riéng clia ddu. Khong dugc phép d6 nudce va du 1an vao nhau.

Lai giai.

Budc 1. Co s ly thuyét

Chia khoa clia bai toan 1a st dung Dinh luat Archimede cho V4t ran trong chat 10ng. Vi cac
dung cu da cho ta c6 thé thuc hién theo phuong phap héi quy tuyén tinh, trong do ta thay d6i
muc nudc trong 6ng dé 18y §6 liéy vé do thi va xac dinh cac hé s6 a va b tuong (ng.

gini

Budc 2. Phuong phap tién hanh thi nghiém

Thi nghiém 1. Ldc dau cho nudc vao 6ng mot phan va dé 6ng nghiém néi can béang trong binh
nhu hinh vé.

Goi dién tich ngoai phan tiét dién déu la S, dién tich trong phan tiét dién déu la s, thé tich ngoai
phan khong déu la V¢, thé tich trong phan khong déu 1a V; , khéi lugng 6ng nghiém la M. Cha y
réng céc dai lugng ké trén déu 12 hang s6.

Can bang trong luc va luc day Archimede cho ta phuang trinh (1)

Mg + 0,V g + 0, XS0 = P Ve d + 0, YO

. y:[éjlx+(M +po(V, _VE)j
S Po-S

- y=a.Xx+h

Thi nghiém 2. Tién hanh giéng nhu trén thay nudc trong 6ng nghiém bang dau ta duoc phuong
trinh thir (2)
M.g+pV,.g+pXxSg=pVe.g+p,y.Sg

S V=X Ejﬁ +b
Y (S Po
- y=a,x+b
Budc 3. Xt ly sé liéu
Tir c4c thi nghiém trén chiing ta thay d6i muc nudc trong 6ng dé 18y cac s6 liéu X va Y (s dung
khodng 7 s0 liéu), chi ti€t nhu sau:
Thi nghiém1: Thay d6i luong nudc, thay d6i x, tir d6 ta dung @6 thi hodc héi quy tuyén tinh tinh
dugc hé s6 goc a, =s/S.
Thi nghiém 2: Dung héi quy tuyén tinh hodc vé dé thi ta tinh dugc hé sé goc a, =a, [p/ p,



Biét a,va a,ta suyradugc p.

Budc 4. Sai s

St dung cac phép tinh vi phan va cong thuc tinh sai s6 dé tinh Ao hay 4o/ p . Budc nay chi
quan trong khi chling ta thuc hién thi nghiém trong thuc té.

Nhén xét:

+Ta lubn dua bai toan vé dang tuyén tinh voi hé s6 don gian

+HAau hét cac bai toan ta gap, can xtr ly voi hé sé goc a, con khéng can quan tdm dén hé sé tur
do b. Do vay céc dai lurong khéng biét va khéng thay doi trong bai toén hodc trong thi nghiém
thurong duge dura vao trong thanh phan ctia hé so b.

+HOi quy tuyén tinh cho phép ta x(r ly nhitng bai toan tudng chimg rét phirc tap vai cac tinh
hudéng kha dac biét nhur bai toan néu trén.

Bai toan 2. Xac dinh géc nhé bang phuang phap mao dan.

Cho hai ban thuy tinh khong song song hgp véi nhau mot goc @ nho, dat hai ban ti€p xuc véi
mat chat 16ng khéi luong riéng o, do hién tuong mao dan, chét 1dng dang Ién gitta hai ban thuy
tinh. Hay vé dang dudng giao tuyén gitta mat thoang chét Idng va mot trong hai ban thuy tinh.
Tur d6 néu ra mot phuong an xac dinh goc a hop gitta hai ban. & bai toan nay xem nhu goc ba
la 0° tirc la trudng hop chét 1dng dinh udt hoan toan thuy tinh.

Lai giai.

Budc 1. Co s ly thuyét

Xac dinh phuong trinh ly thuyét clia dudng cong mat thoang.

Xét mot doan dx nhd clia ban thi c6 thé xem khoang céach gitta hai ban l1a khong ddi trong
khoang gan dung dx va song song véi nhau, d6 cao clia chat 1dng dang lén duoc tinh theo cong
thic Jurrin: h=20/gpd. Tu hinh vé suy ray=0o/,09r =o/ pgxisin@/2), tu dé
y:[al,ogsin(a/2)] [ﬂl/ x} =C/xv6iC =const. Tir d6 suy ra dang dudng cong gan
duing la mot hyperbol, biét duoc dang clia dudng cong c6 thé suy ra goc a .

Budc 2. Phuong an thuc hanh va x ly sé liéu:

Do cac gia tri x va y, lap thanh bang s6 liéu sau do vé do thi y theo 1/x tinh dugc hé s6 goc
a=olpgsin(@/2) =20/ pga, suy ra a =20/ pga. Hoac co thé tinh a bang cach sir
dung cong thirc hdi quy tuyén tinh (¥).




Bai toan 3. Xac dinh dé 16n cla dién tich nguyén té bang phuong phap dién phan.

Cho dung cu: bo dung cu dién phan, ngudn dién, can c6 bo qua can, ampe k&, déng hd bam
giay va cac day dan.

Lai giai.

Budc 1. Co sG ly thuyét

Véi cac dung cu nhu da cho, ching ta dua trén cong thirc Faraday vé dién phan, hodc néu
khong biét cong thic nay thi c6 thé st dung truc ti€p cac kién thic vé dién phan trong chuong
trinh hoé hoc 16p 11.

Budc 2. Phuong an tién hanh thi nghiém
Ta mac mach dién theo sa dé nhu hinh vé.

L, L@y

Po cudng do dong dién | qua dung dich dién phan bang ampe ké& A. Dung dong ho do thai gian
dong dién di qua 4t . Dién lugng Q qua dung dich dugc tinh bang cong thirc Q =1 [ At .

Xac dinh khéi lugng chat bam vao dién cuc bang cach xac dinh do chénh léch khéi luong clia
ban cuc trudc va sau khi tién hanh dién phan. \

Nhan thay sé cac nguyén tir xuat hién & dién cuc bang Q/nle trong d6 n la hoa tri clia nguyén
t6, e la do 16n cla dién tich nguyén t6. Mat khac sG cac nguyén t&r do lai bang N, [in/ A
véi N ,la s6 Avogadro. Tir d6 ta tim dugc :

e=AQ/mmhIN, = Al A/ mOhIN,

Budgc 3. X(r ly sai s6 va nhan xét

+Dé két qué do chinh xac hon, ta c6 thé lam viéc véi cac pin con mdi véi dong dién di nhé, thoi
gian dong dién chay qua dd dai. Trong truong hop nay, phuong phap hoi quy tuyén tinh (vé do
thi béng céch d6i thoi gian dién phén At tor do thay doi khéi lrong két tda m, va ta c6 thé vé do
thr m theo (1t, xac dinh hé s6 goc a, tir do suy ra e). Phuong phap nay sé rat mat thoi gian ma
do chinh xac cling chura chéc da dugc cai thién.

+Phuong phép dién phdn da tré thanh mot phuong phép kinh dién dé xéc dinh dién tich
nguyén t6, bén canh cac thi nghiém ndi tiéng khac nhur thi nghiém giot déu roi cda Milikan.



Pé gilp cac ban hiéu sau hon phuong phap nay ching t6i dua ra mét s§ nhig thi nghiém don
gian khac dé ban doc luyén tap.

1. Hay tim cach tinh van téc t6i da clia cai bing ngén tay.

Dung cu: mét cuc tay, thudc day.

2. Pua ra phuang phap xac dinh tiéu cu thau kinh.

Dung cu: thau kinh, guong phang, Iudi sit, ngun sang, tam bia.

3. X&c dinh van téc truyén song nudc.

Dung cu: chau nudc, dong hd bam giay, thudc day.

4. Néu phuang an xac dinh ap suét khi quyén.
Dung cu: hai 6ng thuy tinh, 6ng cao su, binh c6 nudc, thudc, nat day.

GIAI PE KY TRUGC

TRUNG HOC €O SO

THCS1/10. C6 hai binh néi véi nhau béi mét khoa K (hinh vé); ltic dau khoa K déng. Binh A
chra khi cachonic, binh B chira khi hidro. Hai khi ép ké M, va M, ¢6 cung chi s6. Hién tugng
xay ra nhu thé nao néu ta mé khoa K?

Gidi: Goi sO chi clia hai khi ap k& khi khoa K dong 1a p,; p, va pg la ap suat & day binh A
va binh B cing 1a ap suat & hai bén khoa K; d,va d; la trong lugng riéng cla khi cacbonic va
khi hidro trong binh; h la chiéu cao méi binh. Theo cong thirc tinh ap suét clia cot khi ta co:

Pa =P +duh @

Pg = P +dgh ()

Vid, >d; nénsosanh (1)va(2)taritra p, > pg. Do d6 khi md khoa K thi khi cacbonic sé
tr binh A dén sang binh B cho dén khi &p suét khi & hai bén khoa K bang nhau thi qua trinh
nging. Ldc nay khi dp k€ M, ¢6 chi s6 16n hon.

Cac ban co l6i gidi dung: Chdr Quynh Phurong 10B, Khéi Chuyén Ly, DPHQG Ha Néi; Ta Ngoc Long 9G,
THCS Van Lang, Viét Tri, Pha Tho; Ngé Dirc Thanh 10Ly, THPT Chuyén Lam Son, Thanh Hoa.

THCS2/10. Ngudi ta tha 1 kg nuéc da & nhiét do —30°C vao mot binh chira 20kg nude & nhiét
do 48°C.
a) Xac dinh nhiét d6 cta hdn hop khi can bang nhiét.
b) Sau dé ngudi ta tha véo binh mét cuc nuéc da khéc gém mot méu chi & giita c6 khéi
lirong 10 gam va 200 gam nuée d4 bao quanh méau chi. Cén rét vao binh bao nhiéu
nuéc G nhiét do 10°C dé cuc da chira chi bat ddu chim?



Cho:C,, =2100] /kg (K ,C, = 420Q) /kg (K, A, = 340000 /Kg,
C,, =1300/kgK, D,, =90kg/m’, D, =100kg/m°, D, =1150kg/m’. Bé
qua su trao d6i nhiét gitra binh va méi truong.

Gigi: a) Trudc hét ta tinh nhiét lugng ma nudc da can dé tan hét & 0°C:

Q, = 21001CB0+ 3400001 = 40300@J)

Nhiét lugng ma nudc tod ra khi ha téi 0°C :
Q, = 420002 8= 40320@J)

Nhan xét: Q, > Q, nén nhiét do clia hén hgp khi can bang sé I6n hon 0°C ; goi nhiét do do la
t ta c6 phuong trinh sau:

Qs = 4200.2.(48 - 1)

Q, = Q, + 420001 = 403000+ 4204

Ta c6 Q, = Q,, — t=0,016= 002(°C). Vay nhiét do clia hén hgp sau khi can bang la
002°C.

b)Dé cuc d4 chira mau chi bat dau chim thi trong Iugng clia cuc nudc da chira chi phai bang luc
day Acsimet clia nudc tac dung Ién toan bo cuc nudc da do. Goi khdi lugng clia nude da ldc bat
dau chim [a m thi:

10(m+ 001 =10(m/900+ 001/115001000
- m=0,082%g

Vay lugng nudc da da tan la 0,2—0,0822=01178kg). Vi ton tai cd nudc va nudc da nén
nhiét d6 clia hdn hogp la 0°C. Goi lugng nudc 10°C phai rét vao binh la m, . Lugng nudc
trong binh da c6 1a 3kg & 002°C . Ta ¢6 phuong trinh can bang nhiét sau:

42000m, 10+ 420003002 =34000001178 — m, = 095kg .

Vay phai rot lugng nuéc & 10°C it nhat la 0,95kg thi cuc nudc da co chi bat dau chim,

Cac ban ¢ 10i gidi ding: Lé Th) Hong Hai 9/4, Truong Thuc Hanh Su Pham, Bac Liéu; Pham Qudc
Thang 16A Ngo Gia Tu, Ong Thé Dué 10B, THPT NK Ngo Si Lién Bac Giang; Bui Duc Thang 912,
THCS Hoa Khanh, Da Nang; Nguyén Bic Thién 10D1, THPT Chu Van An, Chir Quynh Phuong 10B,
Khéi Chuyén Ly, DHQG Ha Néi; Phan Tién Anh, Nguyén Thy Hai Yén 9A, THCS Phan Huy Ch, Thach
Ha, Vwrong Quang Hung 11Ly THPT Chuyén, Bui Dire Tai, Bui Birc Loc Ha Tinh; Lé Khanh Ly L6p 8,
THCS Ha Huy Tap, Tp. H6 Chi Minh; Trdn Quang Quy 11Ly, THPT Chuyén Lé Héng Phong, Trén
Xuén Bach, D6 Manh Thang 9D, THCS Nguyén Hién, Huyén Nam Tryc, Tran Thi Ngoc Bich 9A3, THCS
Phung Chi Kién, Binh Van Tuyén 9A7, THCS Tran Dang Ninh T.p. Nam Binh; Déu Lé Trung 9B, THCS
Bén Thuy, Vinh, Nghé An; Kiéu Thi Thuy Ngan 8B, THCS Song Thao, Cam Khe, Ta Ngoc Long 9G, Lé
Minh Tuén, Té Minh Tién 9E, THCS Van Lang, §6 Hong Anh phueng Gia C&m, Pham Manh Huing 271
Au Co, T.p. Viét Tri, Phii Tho; Nguyén Thanh Luén 8A3, THCS Chu Van An, T.p. Thai Nguyén; Phan
Vi Thién Huong 10Ly, THPT Chuyén Tién Giang; Ngé Buc Thanh 10Ly, THPT Chuyén Lam Son,
Thanh Hoa; Nguyén Lam Toi 11A1, THPT Ngo Gia Ty, Vi Thi Huong 9A, THCS Lap Thach, Nguyén
Phurong Théo thi tran Lap Thach, Lé Anh Tt 9D, Tran Viét Ha, Phi Xuén Trurong 8C, THCS Vinh Tudng,
Hoang Manh Thang 8C, THCS Vinh Yén, Tran Van Ba 11A2, THPT Chuyén Vinh Phuc.

THCS3/10. Cho mach dién nhur hinh vé. Biét U khong déi, dén B, séng binh thuong va cong
suét clia cd mach la 12W. Néu thay dén B, bang dén B, co cung cong suét dinh mure thi dén
b, ciing séng binh thudng nhung céng suét clia ca mach chi bang 8W.

a) Tinh cong suét dinh mure ctia moi dén.



b) Néu hai dén nay mac song song réi mac néi tiép vdi r, tt ca duge mac vao nguén dién
trén thi cong suét clia cd mach la bao nhiéu ?

Gidi: a) Goi cudng do dong dién qua cac dén khi sang binh thuong la 1, va I,. Ta co:

I I , - o r A 12 .
—1—U————15 - |, =151,. Goi cong suat dinh mirc cac den la P, ta co:
l, Ul, 8

12-P, = (151,)° 1 (O

8-P, =17r )

Chia vé& véi vé& clia (1) va (2) réi gidi phuong trinh d6i véi P, ta dugc P, = 48W . Cong suét
dinh muc clia mdi dén la 4,8W.

r
b) Khi r ndi ti€p véi dén thi: —=—
Po R
P r
. L= 12-48 72 _r 2
Khi mac dén b.: Thay s6: =—"=— L Ry, ==r
1 Py R, y 48 48 Ry o1 T3
Khi mac den D,: 8-84_32_ 1 - Ry, =§r
48 48 R,, 2
Khi mac hai dén song song thi dién trd toan mach la: RorRep r= 19 r.
R, + Rp» 13
Khi d6 P—U———[-llJ— M
Rin
. u? u?
Khimacdenb,; P=——=12 - — =20 (2)
r+2/3r r
260

Thay (2) vao (1) ta dugc P = 1o = 13,7 W. VAay cong suat toan mach la 13,7W.

Cac ban c6 16i gidi ding: Lé Thy Hong Hai 9/4, Trudng Thuyc Hanh Su Pham, Lé Thy Hong Hanh,
11Ly,THPT Bac Liéu; Nguyén Birc Toan 10A1, THPT Tan Yén 1, Bac Giang; Bui Durc Thang 912,
THCS Hoa Khanh, Nguyén Thuy Duong 10A2 Ly, THPT Chuyén Lé Quy DPon, Ba Nang; Nguyén Thanh
N6i 11T, THPT Nguyén Du, Ban Mé Thuét, Dac Lac; H6 Thanh Phuong 12C4, THPT Hung Vuong,
PleiKu, Gia Lai; Nguyén Anh Phuong 9A8, THCS Ngb ST Lién, Nguyén Viét 9H, THCS Trung Vuong,
Chir Quynh Phuong 10B, Khéi Chuyén Ly, PHQG Ha Nai; Phan Tién Anh 9A, THCS Phan Huy Ch, Bui
Dure Tai Thach Ha, Vuong Quang Hung, Pham Béa Vinh 11Ly, THPT Chuyén Ha Tinh; Huynh Hoai
Nguyén 12Toan, PTNK, DHQG T.p. H6 Chi Minh; Vi Quéc Dat 12Ly, THPT Chuyén Hung Yén; Ngé
Van Théng 10G, THPT Huynh Thic Khang, H6 Quang Son Tan Phdc, Hung Binh, Vinh, Pham Thanh
Minh Nghia Binh, Nghia Dan, Nghé An; Kiéu Th; Thuy Ngan 8B, THCS Thi tran Séng Thao,Ta Ngoc
Long 9G,THCS Van Lang, Té6 Minh Tién 9E, THCS Van Lang, Nguyén Hoang Son Tién Cat, Nguyén
Thi Hai Yén phé Viét Thang, Viét Tri, Pha Tho; Lé Thanh Céng 11A1, THPT Cam Ph3, Quang Ninh;
Tran Ngoc Ha Chiéng Khoang, Huyén Soéng Ma, Son La; Phan Vi Thién Huong 10 Ly, Nguyén Thién
Théng, Trirong Huynh Thanh Truc, Trirong Huynh Pham Tan 11Ly, THPT Chuyén Tién Giang; Vd Thy
Thu Hoai THCS Dong D6, Hung Ha, Thai Binh; D6 Van Thuy, Dao Lé Giang, Vi Van Tuén, Chu Tuén
Anh 10Ly, THPT Chuyén Thai Nguyén; Ng6 Dirc Thanh 10Ly Trén Viét Ha, Phi Xuan Truong 8C, Lé
Anh Tu 9D, THCS Vinh Tueng, Vi Th Huong 9A, D6 Thi Kim Cuc 9B, THCS Lap Thach, Nguyén Lam
Toi 11A1, THPT Ngo Gia Ty, Bui Huy Anh THCS Vinh Yén, Tran Van Ba 11A2, THPT Chuyén Vinh
Phc.

THCS4/10. Xac dinh khdi lurong riéng cda chiéc nut chai bang béc. Chi st dung cac dung cu
sau: Lurc ké, binh chia do chira nude, ndt chai, sgi chi, qua can dong.



Giai: Kndi lugng riéng cla nat chai duge xac dinh: D :\r/_n v6i m va V 1a khéi lugng va thé tich
clia nut chai.

Budc1: Dung luc k& dé xac dinh trong luong P clia ndt chai. Vay m= % :

Budc2: Dung chi budc qua can déng réi nhing vao binh nude ta xac dinh dugc thé tich V, clia
qua can.

Budc3: Dung chi gan qua can vdi nit chai réi tha vao binh nudc ta xac dinh dugc thé tich V,
clia qua can va n(t chai.

Thé tich clia nit chai la V =V, =V, . Tir d6 tinh duge D = P

10(V, -V;) .

D¢ chinh xac clia phép do phu thudc vao do chinh xac cla viéc xac dinh P, V, va v, .

Cac ban ¢6 161 gidi dung: Nguyén Huy Hiép 10Ly, THPT Chuyén Bac Ninh; Nguyén Thuy Duong 10A2,
THPT Chuyén Lé Quy Don, Ba Nang; Chd Quynh Phurong 10B, Khéi Chuyén Ly, DPHQG Ha Néi;
Nguyén Birc Hiéu 91, THCS Ky Anh, Nguyén Anh Huynh 8L, THCS Phan Huy Chd, Thach Ha,Ha Tinh;
Lé Khanh 8, THCS Ha Huy Tap, T.p. Hé Chi Minh; Vi Qudc Pat 12Ly, THPT Chuyén Hung Yén; Tran
Phtic Vinh 9B, THCS Lé Lai, Phan Thé Truong 10Ly, THPT Chuyén Phan Boi Chau, Vinh, Nguyén Van
Hoén 9A, THCS Bach Lién, Yén Thanh, Nghé An; Pham Manh Hung 271 Au Co, DS Hong Anh phudng
Gia Cam, tp. Viét Tri, Phii Tho; Ng6 Bire Thanh 10Ly, THPT Chuyén Lam Son, Thanh Hoa; Vi Th) Thu
Hoai THCS Dong D6, Hung Ha, Thai Binh; Tran Viét Ha 8C, THCS Vinh Tudng, Nguyén Céng Huén
8C, Lé Anh Tu 9D, THCS Vinh Tudng, Vinh Phc.

TRUNG HOC PHO THONG

TH1/10. Vat 1 duoc thd khéng vén t6c dau tur dinh A cda moét mang nghiéng AC ¢d goc
nghiéng a so vdi phuong ngang. Cung lic dé, tur diém B (BA [7BC) ngudi ta ném vét 2 vdi vén
toc ddu V,. Biét rang hai véat dong thoi gap nhau tai C va khi &y ching cé cung dé Ion vén téc.
Cho AB=h=1m, g=10m/s?, b6 qua moi ma sét. Hay xéc dinh:

a) G6c a vagocném S vat 2.

b) Vén toc ban ddu v, cla vat 2.

Gidi: Van tc cla vét 1 trugt theo mang nghiéng c6 thé tim dugc theo dinh lut bdo toan co

nang: m,gh= ml o =V, =4/2¢h = 2//5ms™, day ciing la van t6c ném cia vat 2. Thai

gian chuyén dong cla vat 1: t, = |——— h— . Thoi gian chuyén dong vat 2:
\/ gsin® a sina

tZ:M: _Zsinﬂ_ A
g \ 9

Vi hai vat gap nhau tai C cung mét luc nén: t, =t, 2h 25|n,8 @
\/ sina \/

Quéang duong chuyén dong theo phuang ngang clia vat 2:



=hcotga = 2hsin28=h——— (2)
sina

. 1 . 1 .
Tu (1) = sinad =———, thay vao (2), ta c6: 4sinffcosfs = [1-— 2sin
0 2sinpg yvao(2) peosh \/ 4sin® B F

- 4sin® B-16sin” Bcos’ =1
« 16sin* f-12sin* S-1=0

s=V§ sin2f _ V1-sina
g

o sin,&’:1 3+\/1_3
2 2
. 2 B =6532°
= SIng = =
3+413  |a =3338

Lai gidi trén 1a cla ban Vi Tung 11A3, THPT Chuyén Ly Tu Trong, Tp. Can Tho.

Céc ban c6 101 gidi ding: Trinh Cong Luén 11A3, THPT Chuyén Ly Ty Trong, Can Tha; Nguyén Lé Tri,
Vg Céng Long 10Ly, THPT Chuyén Bac Liéu; Pham Thé Manh, Duong Trung Hiéu 11B, Ong Thé Dug,
D6 Van Tuén 10B, Nguyén Hitu Bic 12B, PTNK Ngo Si Lién, Bac Giang; Nguyén Minh Cuong, Pham
Thanh D6 11Ly, Nguyén Hai Minh, Vi Thy Trac Quynh, Trén Van Hoa, Pham Tién Ding, Nguyén Minh
Tuén, Pham Anh Td, Nguyén Van Tué, Hoang Durc Tudng 12Ly, THPT Chuyén Béc Ninh; Dinh Van
Tuén, Nguyén Lé Higu 11A2, Lé Cao Hung 12A2, THPT Chuyén Lé Quy Don, Da Nang; Nguyén Thanh
Tam, Tran Quang Khai 12Ly, THPT Chuyén Nguyén Du, Dac Lac; H6 Thanh Phuong 12C4, THPT
Hung Vuong, PleiKu, Gia Lai; Nguyén Dure Thién 10D1, THPT Chu Van An, Pham Viét Dire, Hoang Dirc
Thanh 11A Ly, PHKHTN, Nguyén Nhét Minh, Vi Ngoc Triéu 12C, PTBC Liéu Giai, 6 Tuén Minh 10Ly
1, THPT Amstecdam, Pham Ngoc Hién 11C TTGDTX 12 Dao Tén, Ba Dinh Ha Néi; Tran Dac Phi, Lé
Hai Bire, Nguyén Van Ding, Nguyén Ha Anh, Nguyén Thy Linh, Nguyén Van Chu, Nguyén Minh Bire,
Pham B4 Vinh 11Ly, Ngé Thi Thu Hang 12Ly, Nguyén Tang Phép, Truong Tuén Anh 10Ly, THPT
Chuyén Ha Tinh; Tran Quy Duong 12 Ly, PTNK Tran Phua, Nguyén Bic Quynh 11C2, THPT Tién Lang,
Hai Phong; Truong Van Hao 11A1, THPT Hung Vuong, Tran Nhat Tuan 11A1, THPT Bui Thi Xuan, Mai
Xuén Vurong 10 Ly, Huynh Hoai Nguyén 12Toan, PTNK, DHQG T.p. Hé Chi Minh; Vi Quéc Huy 12Ly,
THPT Quéc Hoc Hué; Vii Hoang Tung, Pham Quéc Viét, Hoang Huy Pat, Nguyén Tuén Anh, Nguyén
Manh Tuén 12Ly, Luu Minh Bic 12 Tin, THPT Chuyén Hung Yén; Vi Quang Huy Xom 4, Hanh Thién,
Xuan Hong, Xuan Truong, Nam Binh; Tran Thy Phuong Théo 12 Ly, Nguyén Phuong Linh, Pham Thu
Trang, Pham Hai Hoang 11Ly, THPT Luong Van Tuy, Vi Thi Ngoc Anh 12A3, THPT Yén Khanh A,
Ninh Binh; Nguyén Duy Cuong, Nguyén Van Sinh, Nguyén Manh Thanh A3K31, Mai Tan Thudng
A3K32, THPT Phan Boi Chau, Mai Thanh Hoang 11T, THPT Ha Huy Tap, Nguyén Van Théng 10G,
THPT Huynh Thuc Khéng, Vinh, Nghé An; Lé Huy Hoang 11Ly, THPT Chuyén Hung Vuong, Pha Tho;
Lé Vi Hoang 10N, THPT S6 1 B6 Trach, Nguyén Tién Lap 11Ly, Hoang Hanh Binh Nguyén12Ly THPT
Chuyén Quang Binh; Nguyén Tan Duy 11Ly THPT Lé Khiét Quang Ngai; Lé Thanh Cong 11A1, THPT
C&m Pha, Quang Ninh; Trrong Huynh Pham Tén, Trirong Huynh Thanh Tric, Nguyén Thién Théng, Lé
Tan Léc, Nguyén Thanh Ta 11Ly, Pham Tri Nam, Phan Vd Thién Huong 10Ly, THPT Chuyén Tién
Giang; Tran Durc Hiéu 11Ly, THPT Chuyén Tuyén Quang; Bang Phuong Thuy 12Ly, THPT Chuyén
Thai Binh; Vi Van Tuén, Chu Tuén Anh, Bam Dac Quang, Lé Phuong Théo, Pao Lé Giang, Ng6 Thu
Ha, D6 Van Thdy, Trén ST Kién, Lé Th; Cam Tu, Bui Duy Binh, Pham Thy Héi Yén, Cao Thanh Thuy
10Ly K15, THPT Chuyén Thai Nguyén; Chu Binh Huy 10F, Nguyén Ting Lam, Lé Vi Viét Long, Bui
Van Trung, Trén Dai Duong, Nguyén Huy Hiéu 11F, Nguyén Hoai Son 12F, THPT Chuyén Lam Son,
Hoang Viét Curong 11A4, THPT Dao Duy Tir, Thanh Hoa; Nguyén Van Phuong K16-3, THPT Chuyén
Tuyén Quang; Nguyén Thi Phuong Dung, 12A3, Pham Tién Thanh 11A1, Vi Ngoc Quang 10A3,
Nguyén Thanh Linh12A1, THPT Ngé Gia Ty, Lap Thach, Luong Van Thudng, Nguyén Ngoc Hung,
Nguyén Pang Thanh, Lé Hoang Hai, Nguyén Duy Long, Nguyén Tung L&m, Poan Anh Quén, Ngé Viét
Cuang 11A3, Tran Van Ba 11A2 Nguyén Trung Tuén, Nguyén Van Linh 12A3, Tran Ngoc Linh, Trén
Van Pha 10A3, Trinh Hitu Phuée 12A10, THPT Chuyén Vinh Phic; Hoang Anh Ngoc 11Ly, THPT
Chuyén Nguyén Tat Thanh, Yén Bai.



TH2/10. Mot thanh déng tinh duoc dat thang dimg c6 khdi liong M va do dai L, c6 thé quay
xung quanh dau trén O cda n6. Mot vién dan c6 khéi lrong m bay theo phurong ndm ngang ban
triing va gam chat vao dau dudi cda thanh, lam cho thanh Iéch mét goc a . Gid st rang m <<M.
a) Tinh vén téc bay ban dau cda vién dan.
b) Tinh dé tang dong lugng cta hé “vién dan + thanh” sau va cham. Sy tang déng lugng
nay la do dau?
¢) Vién dan phéi ban vao vi tri nao cta thanh dé déng lugng clia hé “vién dan + thanh”
khdng bién d6i trong qua trinh va cham?

Gidi: a) Ta coi sau va cham, dan ghim vao thanh. Mémen dong lugng clia dan (cling la cla hé)
trudc va cham d6i vai O: M, = mV, O . Mémen dong lugng clia hé sau va cham:
M =law, +mv'l =, + m’w,
Theo dinh luat bao toan mémen dong lugng, ta cd: M = M,
o mV, 0 =a(l +m?) =)l

2 2 2 2
woi 1 =1g+m Ll =MD ME_ M

12 4 3
2
=mV, [ = w, Mi +ml? :C<)O(M+mjl2
3 3
Vim<<M:>M+m~M
3 3

M
:>VO =%|a)o (1)

Theo dinh ly dong nang: %(I +ml?)af =(M |—2+mljg(1—cosa).

Do m<< M , nén: 1Iazg =M|g x 2sin? 2
2 2 2

L a
gsin® —
BOPRN. I YNL V. i

M, _ M

=V, =, 6 gin?
m 2

“3m\ |
=V, M ggI Bin2.
mYV3 2

b) Do tang dong lugng clia hé sau va cham la:

AP=P-PF =mV+MV; -mV, = (m+M)a)OI —Ma)ol = (m+M)a)OI =Ma)ol
2 3 6 6
=M glsing.
6 2

Nguyén nhan cla sy tang dong luong nay la do dan tac dumg 1én thanh mét xung luc, do do
truc quay tac dung vao thanh mét phan xung.

c) Goi d la khodng cach tir diém va cham tdi truc quay. Theo dinh luat bdo toan mémen dong
luong:
mV,d =mvd + | ,a,, v6i V = w,d

= P, =mV, = ma,d + MI?w, /3d



P=(mV+MV;)=(md +M7I)%
Theo dinh luat béo toan dong lugng: P = P,
= mayd +Ml*w, /3d = (md +M7|)a)0

Ratra d =21 /3.

Céac ban co |0 giai ding: Nguyén Hong Mai 11T, THPT Chuyén Bac Liéu; Duong Trung Hiéu, Vi Cong
Luc 11B, Nguyén Hiru Bure 12BLy, PTNK Ngo Si Lién Bac Giang; Nguyén Minh Cudng 11Ly, Vi Thy
Tric Quynh, Tran Van Hoa, Hoang Birc Truong 12Ly, THPT Chuyén Béc Ninh; Nguyén Lé Hiéu 11A2,
Lé Cao Hung 12A2, THPT Chuyén L& Quy Don, Da Nang; Pham Viét Bic 11A, Khéi Chuyén Ly,
DHKHTN, Ha Noi; Ng6 Thi Thu Hang 12Ly, THPT Chuyén Ha Tinh; Huynh Hoai Nguyén 12Toan,
PTNK, DHQG T.p. H8 Chi Minh; Vi Hoang Tung, Pham Quéc Viét, Hoang Huy Pat, Nguyén Tuén Anh,
Nguyén Manh Tuén 12Ly, Pham Thi Tuyén Sinh 12 Van, Tran Quéc Viét 11Ly, THPT Chuyén Hung
Yén; Nguyén Canh Diép A3K32, THPT Chuyén Phan Boi Chau, Vinh, Nghé An; Tran Th) Phuong Théo
12Ly, Pham Thy Thu Trang 11Ly, THPT Chuyén Luang Van Tuy, Ninh Binh; Lé Huy Hoang 11Ly, THPT
Chuyén Hung Vuang, Phii Tho; Nguyén Tién Lap 11Ly, THPT Chuyén Quang Binh; Nguyén Tén Duy
11Ly, THPT Chuyén Lé Khiét, Quang Ngai; Chu Dinh Huy 10F, Lé Vi Viét Long, Bui Van Trung,
Nguyén Huy Hiéu 11F, THPT Chuyén Lam Son, Thanh Hoa; Pham Thi Nguyén, Vd Van Tuén, Chu
Tuén Anh, Dao Lé Giang 10Ly K15, THPT Chuyén Thai Nguyén; Nguyén Van Phuong K16-3, THPT
Chuyén Tuyén Quang; Nguyén Tung Lam, Nguyén Ngoc Hung, Ngé Viét Curong, Béo Anh Quén 11A3,
Nguyén Duy Long, Nguyén Thi Phurong Dung 12A3, Trinh Hitu Phude 12A10, THPT Chuyén Vinh
Phc.

TH3/10. Hai qué cdu nhé, mbi qua c6 khéi lrgng m va dién tich q dugc giit tai hai diém A va B
cach nhau mét khoang r bén trong mét vé cau cach dién c¢é ban kinh OA = OB = r va khéi lrong
4m. Hay xac dinh vén téc cuc dai cla vo cdu sau khi tha tu do hai qué cau. B6 qua tac dung
cla trong Iuc.

Gidi: D& dang thay 2 qua cau sé truot xudng. Xét khi AOx = BOx = &, cac vat m ¢6 van tac
la V;;V,; vat 4m c6 van toc la v. Do hé vat la hé kin nén dong lugng dugc bao toan:
nv, + mv,, + 4m_Ly = 0. Chiéu phuong trinh nay lén truc Ox va phuong CJOx ta dudgc:

mv, [tosa = mv, [¢osa (1)

4mv = mv, sina + mv, sina (2)

Y% sing
Ap dung dinh luat bdo toan nang luong:
2 2 2 2
ka” _ kq' =202 +amY—
r  2riSing 2 2

2 2
) oo
r 2sing sin“ a

o (2sin’a+4) _ kg’ EZSina'—l
sin®a r  2sina
, _ kg*(2sin®a -sina)
© Am(sin®a +2)

=V

k2 A 2sin® a -sina e
Vantocvocaulonnhat = vy, = — dat gia tri I6n nhat.
sin“a+2

= Yo =0 < (sin®a +8sina -2)cosa =0




cosa =0
= | sina = —-4++/18 (loai vi khi d6 a < 30°)
sing =-4-+/18 (loaivi & < 0)

= cosa =0 = a=£.
2
2 2
VAy van t6c I6n nhat cla vo cau luc do la: v = ki[—% -1 %Iki
dm 3 2 \V3m
2
hay v = kg
12m

Loi gidi trén |a clia ban Pham Thé Manh 11B, PTNK Ngo ST Lién, Bac Giang.

Cac ban ¢ 16i gidi dang: Duong Trung Hiéu 11B, Nguyén Hitu Pirc 12BLy, PTNK Ngb ST Lién Bac
Giang; Tran Van Hoa, Nguyén Van Tué, Vi Thy Tric Quynh, Hoang Birc Truong 12Ly, THPT Chuyén
Bac Ninh; Dinh Van Tuan, V6 Quéc Trinh,Nguyén Lé Hiéu 11A2, Lé Cao Hung 12A2, THPT Chuyén
Lé Quy Don, Da Nang; Pham Viét Dirc 12A, Hoang Birc Thanh 11AKhGi Chuyén Ly, DHKHTN, Vi
Ngoc Triéu 12C, PTBC Liéu Giai Ha N&i; Ngé Thi Thu Hang, Lé Hai Bire 12Ly, THPT Chuyén Lé Ha
Tinh; Huynh Hoai Nguyén 12Toan, PTNK, DPHQG Tp. H8 Chi Minh; V6 Qudc Huy 12Ly, Quéc Hoc Hué,
Thira Thién-Hué; Luu Minh Dirc 12 Tin, Pham Quéc Viét 12Ly, Tran Qudc Viét 11Ly, THPT Chuyén
Hung Yén; Nguyén Duy Cudng A3K31, Chu Birc Anh A3K32, THPT Chuyén Phan Boi Chau, Vinh,
Nghé An; Tran Th; Phuong Thao 12Ly, THPT Chuyén Luong Van Tuy, Ninh Binh; Hoang Manh Binh
Nguyén 12Ly, Nguyén Tién Lap 11Ly, THPT Chuyén Quang Binh; Lé Vi Viét Long, Bui Van Trung,
Nguyén Huy Hiéu 11F, THPT Chuyén Lam Son, Thanh Hoa; Chu Tuén Anh, Bam Péc Quang, Tran ST
Kién, Dao Lé Giang, 10Ly K15, THPT Chuyén Thai Nguyén; Luong Van Thudng, Lé Hoang Hai, Ng6
Viét Cuong, Nguyén Duy Long, Nguyén Tung Lam 11A3, Nguyén Thy Phuong Dung, Nguyén Dang
Thanh, Nguyén Trung Tuén, Nguyén Van Linh 12A3, Trinh Hiru Phude 12A10, Tran Ngoc Linh 10A3,
THPT Chuyén Vinh Phuc.

TH4/10. Khi chuyén tur trang thai 1 sang trang théi 2, &p suét va thé tich cda mot mol khi Ii
tudng don nguyén tlr bién thién nhu trén hinh 1, trong d6 p, = p, /2 va V, = 2V,. Hay tim sy
phu thudc cba nhiét dung C clia khi vao thé tich V va dung dé thy biéu dién su phu thude do.
Gidi: Goi phuong trinh dudng thang (1-2) 1a: P =aV +b.
trong do: a = R-h__ R b= RV, —FV, 3R

V, -V, 2V, V, -V, 2

3R

:P:—iv+
2\/1

T :ﬂ = _LVZ +£V = dT = _lv +£ av (2
R 2RV, 2R RV, 2R
Theo nguyén ly | nhiét dong luc hoc: dQ = dA+dU « CdT = PdV +C,dT (3

Thé (1), (2) véo (3) ta duge: CdT =| — L/ + 311 a0
_iv +£

&, 2
RV, 2R

(D) . Két hgp vdi phuong trinh trang thai ta co:

+§ RAT
2

:C:MR+§R:C:MR
N, -N 2 6V, — 4V
Vay biéu thic phu thudc clia nhiét dung theo thé tich 1a: C = 16;/5\/1—_8\/ R

1

D6 thi C(V) Ia hai dudng (1) va (2):



» 1
e
TR/2[TTTTTTT

!
|
|
R — s 7

o v, 1.3v/ 2v, V
2)

Loi gidi trén la cha ban: Nguyén Tung Lam 12A3, THPT Chuyén Vinh Phiic.

Cac ban co 10i giai dang: Vi Tung, Trinh Céng Luén 11A3, THPT Chuyén Ly Tu Trong, Can Tha V6
Thi Gai Cuyu hoc sinh Chuyén Ly, Nguyén Hong Mai 11T, THPT Chuyén Bac Liéu; Nguyén Hiru Dirc
12BLy, PTNK Ngo Si Lién Bac Giang; Pham Thanh D6 11Ly,Tran Van Hoa, Vi Thy Tric Quynh,
Nguyén Hai Minh, Nguyén Minh Hai 12Ly, THPT Chuyén Bac Ninh; Dinh Van Tuén, V& Quéc Trinh,
Nguyén Lé Higu 11A2, Lé Cao Hung 12A2, THPT Chuyén Lé Quy Don, Pa Nang; Tran Quang Khéi
11Ly, Nguyén Thanh Tam 12Ly, THPT Chuyén Nguyén Du, Dac Lac; Pham Viét Birc 12A, Hoang Birc
Thanh 11AKh6i Chuyén Ly, DPHKHTN, Vi Ngoc Triéu 12C, PTBC Liéu Giai Ha Néi; Luong Tri Nhan
11Ly, THPT Chuyén Ha Tinh; Pham Quéc Viét 12Ly, Tran Qudc Viét 11Ly, THPT Chuyén Hung Yén;
Nguyén Manh Thanh A3K31, Mai Tan Thudng A3K32, THPT Chuyén Phan Boi Chau, Vinh, Nghé An;
Pham Thi Thu Trang 11Ly, Trdn Thi Phuong Thao 12Ly, THPT Chuyén Luong Van Tuy, Ninh
BinhHoang Manh Binh Nguyén 12Ly, Nguyén Tién Lap 11Ly, THPT Chuyén Quéng Binh; Nguyén Hoai
Son 12F, THPT Chuyén Lam Son, Thanh Hoa; Nguyén Van Phuong K16-3, THPT Chuyén Tuyén
Quang; Nguyén Thi Phuong Dung, Nguyén Van Linh 12A3, Trén Ngoc Linh 10A3, Ngé Viét Cuong,
Doan Anh Quén 11A3, THPT Chuyén Vinh Phiic.

TH5/10. Mot hat c6 khéi lugng m va dién tich q bat dau chuyén dong vai vén téc v huéng song

song vdi truc x trong mét tir triong khong déu c6 cam umg tir B = ax (x = 0) (xem hinh 2).
Hay xac dinh dé dich chuyén cuc dai cla hat theo truc Ox.

Gidi:
NZN B®

—
A\
|
|
—

N
7

O X

D& th&y hat m chi chuyén dong trong mt phang Oxy.
Goi V, la van t6c cla hat m tai thoi diém t Do Iyc Lozent tac dung lén hat
F, =gBxV, OV, nén khong sinh cong = dong nang cla hat dugc bdo toan hay
VSV VISV Y, v, SV
Phuong trinh dinh luat Il Newton theo Oy: gBv, =ma, (1)

dv " ’
Mat khac: B = ax,v, = % = md_ty = gaxdx = mdv, , ldy tich phan hai vé ta co:



qajxdx mJ'dv :>——mv = X= / /2

Vay d6 doi cyc dai clia hat theo phuang Ox 1a X, 2mv khi v, = v Ilc d6 hat c6 van t6c
\/ ga

vudng goc vai Ox.

Lai gidi trén |a cla ban: Nguyén Tung Ldm 12A3, THPT Chuyén Vinh Phc.

Cac ban c6 1oi gidi dung: Vi Tang, Trinh Céng Luén 11A3, THPT Chuyén Ly Tu Trong, Can Tha;
Duong Trung Hiéu 11B, Nguyén Hitu Bure 12BLy, PTNK Ngé ST Lién Bac Giang; Tran Van Hoa, Truong
Hitu Trung 12Ly, THPT Chuyén Béc Ninh; Dinh Van Tuén, V6 Quéc Trinh, Nguyén Lé Hidu 11A2, Lé
Cao Hung 12A2, THPT Chuyén L& Quy Don, Ba Nang; Pham Viét Burc 12A, Kh6i Chuyén Ly, DHKHTN,
Vi Ngoc Triéu 12C, PTBC Liéu Giai Ha Néi; Ng6 Thy Thu Hang, Lé Hai Burc 12Ly, THPT Chuyén Lé Ha
Tinh; Lé Qudc Khanh 11Ly, PTNK, DHQG Tp. H6 Chi Minh; Hoang Huy Dat, Nguyén Tuén Anh,
Nguyén Manh Tuén 12Ly, Trdn Quéc Viét 11Ly, Pham Thi Tuyén Sinh 12 Van, THPT Chuyén Hung
Yén; Vii Quang Huy Xom 4, Hanh Thién, Xuan Héng, Xuan Truong, Nam Dinh; Nguyén Van Théng
11A, THPT Thai Lao, Nguyén Manh Thanh A3K31, Nguyén Cénh Diép, Chu Burc Anh A3K32, THPT
Chuyén Phan Boi Chau, Vinh, Nghé An; Tran Th) Phurong Théo 12 Ly, THPT Chuyén Luong Van Tuy,
Ninh Binh; Lé Huy Hoang 11Ly, THPT Chuyén Hung Vuong, Phu Tho; Hoang Manh Binh Nguyén
12Ly, Nguyén Tién Lap 11Ly, THPT Chuyén Quéng Binh;Lé Vi Viét Long, Bui Van Trung, Nguyén Huy
Hiéu 11F, THPT Chuyén Lam Son, Thanh Hoa; Chu Tuén Anh 10Ly K15, THPT Chuyén Thai Nguyén;
Nguyén Thy Phuong Dung, Nguyén Van Linh, Nguyén Dang Thanh, Nguyén Trung Tudn 12A3, Trén
Ngoc Linh 10A3, Pham Tién Thanh 11A1, Nguyén Duy Long, Ngé Viét Cuong, Nguyén Ngoc Hung,
Doan Anh Quén 11A3, Trinh Hitu Phuée 12A10, THPT Chuyén Vinh Phic.

KIFfM,TRA BANG PHUGNG PHAP
TRAC NGHIEM KHACH QUAN

Duong Van Khang
Bui Gia Thinh

LTS. Tir nhiéu nam nay, phuong phap trac nghiém da dudc nhiéu nudc st dung nhu
mot phUOng phép chi yéu trong viéc kiém tra, danh gia chét lugng day hoc phé
théng. O nuoc ta, phuong phap nay da dudgc mot s6 truong st dung tuy chua dugc
thuong xuyén. Nam hoc 2003 - 2004, B6 GD - BT da ra dé kiém tra, danh gia I6p 10
theo chuong trinh cai cach gidao duc va du dinh trong vai nam téi sé ra dé thi theo
phuong phap nay. B€ ban doc co diéu kién tim hiéu sdu hon vé phuong phap trac
nghiém khach quan, chung téi xin gici thiéu bai viét sau ddy cua hai tac gia thudc
Vién KHGD la Duong Van Khang va Bui Gia Thinh, va trong cac sé sau chiing t6i sé
gidi thiéu cach xay dung ngan hang dé thi cta mét sé nudc.

I. Trac nghiém tu luan va trac nghiém khach quan. Trac nghiém dugc coi la cong cu ding
dé danh gia mic do ma mét ca nhan lam duoc so véi chuan hodc so véi nhitng ngudi khac
cung lam trong mét finh vue cu thé. Trong pham vi day hoc, trac nghiém duoc coi la cong cu dé
danh gia két qué hoc tap clia hoc sinh so véi muc tiéu mon hoc. Can ¢l vao dang thuc cla trac
nghiém ngudi ta phan thanh trc nghiém tu lun va trac nghiém khach quan.

L1, Trac nghiém tu ludn. Trac nghiém tu luan la loai hinh cau hdi hodc bai tap ma hoc sinh
phai viét day dl cac cu tra |6i hodc bai giai. Day chinh la loai hinh cau hdi va bai tap ma lau
nay ching ta van quen ding dé ra cac dé kiém tra viét. O day ta sé khong ban vé loai tric
nghiém nay.

.2. Trdc nghiém khéch quan. Trac nghiém khach quan la loai hinh cau hdi, bai tap ma cac
phuong an tra 16 da co san, hodc néu hoc sinh phai tu viét cau tra [6i thi cau tra 16i phai 1a cau



ngan va chi duy nhat co6 mot cach viét dung. Trac nghiém nay dugc goi la “khach quan” vi tiéu
chi danh gia la don nhat, hoan toan khong phu thudc vao y muén chii quan cla ngusi cham. So
Vi trac nghiém tu luan thi trdc nghiém khach quan c6 mét s6 uu diém va nhugc diém sau.

-Uu diém:

+ Bai kiém tra bang trac nghiém khach quan bao gém rat nhiéu cau hdi nén co thé bao quat
mot pham vi rat rong clia ndi dung chuong trinh. Nng 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.

+ C0 tiéu chi danh gia don nhat, khong phu thudc vao y muén chli quan clia ngudi cham.
Do d6 két qua danh gia khach quan hon so véi trac nghiém tu luén.

+ Su phan b6 clia cac bai kiém tra bang trdc nghiém khach quan duoc trai trén mét phd
rong hon nhiéu. Nhd d6 co thé phan biét dugc rd rang hon cac trinh do hoc tap cla hoc sinh,
thu duoc thong tin phan hdi day dd hon vé qua trinh day va hoc.

+ Co thé sir dung cac phuang tién hién dai trong viéc chdm diém va phan tich két qua kiém
tra. Do do 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 cling nhu khong cho thay qua
trinh suy nghf cia hoc sinh dé trd 16i mot cau hdi hodc gidi mot bai tap. Do d6 néu chi sir dung
hinh thic trac nghiém nay trong kiém tra, danh gia thi viéc kiém tra danh gia co thé trg thanh
yéu t6 c6 tac dung han ché viéc rén luyén ky nang dién dat cla hoc sinh.

+ Viéc bién soan dé kiém tra rat kho va mat nhiéu thoi gian.

II. Cac dang tric nghiém khach quan thuéng dung

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

+ Phan dan (con goi la phan géc) trinh bay mot van dé, mot cau hdi hoac moét cau chua

hoan chinh.

+ Phan tré 10i (con goi la phan Iua chon) gém mot s6 cau tra 10i hodc ménh dé (thuang la 4)

dé tr 16i hoac diéu chinh phan dan. Trong s6 cac phuong an tra 16i chi c6 mét phuong an

dap tng dung yéu cau cla phan dan.

Thi du 1. Khi mot xe buyt tang toc dot ngét thi hanh khach:

A. dung lai ngay.

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

D. nga ngudi sang bén canh.

I.2. Dang cau hoi diing, sai,
Phan dan cla dang trac nghiém nay trinh bay mot ndi dung nao dé ma hoc sinh phai danh gia
la ding hay sai. Phan tra 10i chi co hai phuong an ding (ki hiéu bang chir D) va sai (ki hiéu
bang chir S).

Thi du. Cac cau sau day, cau nao dung, cau nao sai?

1. S0 do do bién thién ndi nang trong qua trinh truyén nhiétla AU =Q. D S
2. Mot vat c6 nhiét do cang cao thi cang c6 nhiéu nhiét lugng. b S
3. Trong sy truyén nhiét khong co su chuyén hoa nang luong tir dang b S

nay sang dang khac.
4. Trong qua trinh truyén nhiét va thuc hién cdng, ndi nang cla vat b S
duagc bao toan.

I.3. Dang céu hoi loai ghép doi.

Loai cau nay duoc trinh bay thanh hai day, day bén tréi |a phan dan trinh bay nhing ni
dung muén kiém tra (khai niém, dinh nghfa, dinh luat, hién tuong v.v..), day bén phai la
phan tra |3i trinh bay cac ndi dung (cau, ménh dé, cong thirc v.v..) phi hop vai ndi dung clia
phan dan. D& tranh su doan mo clia hoc sinh ngudi ta thudng dé s6 cau Iva chon & bén
ph&i 16n hon s6 cau dan & bén trai.



Thi du. Ghép khai niém, dinh luat, phuong trinh & cot bén trai véi noi dung tuong tng & cot

bén phai.

1. Khi'ly tudng a. Co don vi la J/mol.K

2. Dinh luat Bailo - Mariét b. C6 nhiét do 273K va ap suat 1,013010° Pa
3. Binh luat Saclo c. pV = const

4. Dinh luat Gay Luyxac d. ; = const

5. Phuong trinh Clapérong — Mendéleep | e.Cogiatrila 22,400°m’
6. Diéu kién chuan g. Cac phan tir dugc coi la chat diém

va chi tuang tac khi va cham
h pv=""RT
U

Ill. Quy trinh bién soan mt dé kiém tra viét
M. 1. Xéc dinh muc tiéu kiém tra. Can xac dinh r& bai kiém tra dung dé danh gia két qua
hoc tap cla hoc sinh sau nhitng bai nao, chuong nao, sau mot hoc ky hoac sau ca nam

hoc.

W2, Xdc dinh néi dung kiém tra. Viec xac dinh noi dung vé kién thirc va k§ ning can
danh gia dé dua vao dé kiém tra phai dya trén nhimg muc tiéu cu thé da ghi trong chuong
trinh mon hoc. Day la viéc lam cong phu doi hdi ngudi Iam phai quan triét cac muc tiéu cu
thé clia ting bai, timg chuong, clia toan bd chuong trinh. Viéc xac dinh ndi dung kiém tra ¢o
thé dugc thuc hién theo nhitng budc cu thé sau day:

Liét ke cac linh vuc kién thirc va ki nang can kiém tra.

Liét ké cac kién thirc va ky nang cla timg loai linh vuc ma hoc sinh phai nhé va nhan
biét duoc. Day la yéu cau nam kign thirc va ky nang 4 trinh do thap nhat, thuong dugc
goi tat 1a trinh do “biét”.

Liét ké cac kién thirc va ky nang cla timng linh vyc ma hoc sinh phai gidi thich, so sanh,
minh hoa, tim thi du ...dugc. Day 1a yéu cau nam kién thic va ky nang & trinh do cao
hon, thudng dugc goi tat 1a “hiéu”.

Liét ké cac kién thirc va k¥ nang clia timg linh vic ma hoc sinh phdi van dung dugc vao
nhiing tinh hudng mdi. Day la yéu cau nam kién thirc va ky nang & trinh do cao nhat,
thudng duoc goi tat 1a “van dung”.

.3, Lua chon cdc dang trdc nghiém tuong ung vdi yéu cau kiém tra. DE c6 thé van dung
dugc nhing uu diém clia 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 luan thudng dugc dung cho cac yéu cau vé gidi thich hién tuong, khai
niém, dinh luat..., gidi cac bai tap dinh lugng. Do do, trac nghiém tu luan thuong dugc
dung cho nhimng yéu cAu & trinh d6 cao nhat la trinh d6 “véan dung”.

Tréc nghiém khach quan c6 thé dung cho moi yéu cau & moi trinh do. Thudng thi “cau
dung, sai” va “cau ghép doi” duoc dung dé danh gia trinh do “biét” va “hiéu”, “cau héi

nhiéu lura chon” c6 thé dung dé danh gié ca ba trinh d6 “biét’, “hiéu” va “van dung” cting
nhu ¢6 thé dung cho ¢ bai tap dinh tinh va dinh lugng.

4. Xay dung ma trdn 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. D&i véi hoc sinh I6p 10 trung binh
mdi item tric nghiém khach quan can khong quéa 1,5 phat dé doc va tra [6i; mbi item
trac nghiém tu luan can khong qua 10 phat dé lam bai va viét cau tra 1oi. Nhu vay, mot
dé kiém tra 15 phat khong nén c6 qua 10 items, mot dé kiém tra 1 tiét khong nén co
qua 30 items.

Xac dinh s6 items cho méi loai trac nghiém. d6i véi mot dé kiém tra 1 tiét mon vatly &
I6p 10 thi ty 1é sau day c6 thé chap nhan dugc.



+ MOt cau trac nghiém ghép doi véi khong dudi 10 ndi dung.
+ MOt cau trac nghiém dung, sai véi khong dudi 10 ndi dung.
+ 20 cau nhiéu lya chon.
+ Khong quéa 2 cau trac nghiém tu luan.
- Hinh thanh ma tran: hang ngang cla ma tran ghi linh vuc kién thitc c&n kiém tra, hang
doc ghi trinh d6 y&u cau can kiém tra, trong cac 6 ghi s6 lugng cac items.
Thi du. D€ kiém tra chuang V va VI ¢6 thé c6 ma tran nhu sau.

Chaét khi Co sd clia nhiét dong luc hoc
Nhan thic | Cautao chat | Cac dang qua Phuong trinh | Néinang | Nguyénli | Bongco | Cong
trinh trang thai NBLH nhiét
Biét 1 2 2 2 1 1 9
Hiéu 2 3 3 1 2 1 12
Van dung 1 2 2 1 2 1 9
Céng 4 7 7 4 5 3 30

Cudi cuing, V|et cac items theo ma tran va xay dung dap an biéu diém.

IV. Nhimg diém can Iuu y khi bién soan dé kiém tra

- Do trinh d6 clia hoc sinh va diéu kién vé co s@ vat chat & ting ving, mién va timg
trudng réat khac nhau, nén dé dam béo tinh kha thi cla bai kiém tra can co nhing thay
ddi thich hop vé noi dung cling nhu vé muc do khé dé. Tuy nhién can Iuu y nhitng diém
sau day:

+ Phai dam béo thé hién dugc nhimg muc tiéu co ban ghi trong chuong trinh. Khong ha

thap ciing nhu nang cao mot cach tuy tién mirc do kho cla dé kiém tra theo y mudn hoan

toan chl quan clia ngudi day.

+ CO thé thay dGi ty 1& cac items trac nghiém tu luan va khach quan, nhung trong moi

trudng hop déu phai c§ gang st dung hinh thirc trac nghiém khach quan.

- D& tranh viéc hoc sinh h6i nhau khi 1am nén thay déi thir tu cac items dé tao ra nhiing
dé kiém tra c6 ndi dung nhu nhau nhung c6 cu tao khac nhau. Nhimg dé kiém tra nay
c6 thé dugc dung nhiéu lan.

- Dé& cb thé sir dung dé kiém tra nhiéu 1an khong nén dé hoc sinh lam bai vao t& gidy in
dé kiém tra ma lam bai ra mot to gidy riéng co ghi rd ho va tén.

G.S. TRINH XUAN THUAN
TGI THAM TOA SOAN VAT LY VA TUOI TRE

Sang 10/8/2004 G.S. Trinh Xuan Thuan da dén tham va néi chuyén vdi toa soan Vat Iy va Tudi
tré. Sau day VL&TT trich lai mot phan cudc trao d6i gitta G.S. Thuan va Phong vién Vat Iy va
Tugi tré

VL&TT. G.S. co thé cho ban doc VL&TT biét tai sao GS lai chon con duong Vat ly thién van dé
theo dudi trong khi nhitng nganh khoa hoc khac cling dang tran ngap nhing van dé can nghién
ctru?

G.S. T.X.Thuan. Diéu do déi véi téi ducng nhu la dinh ménh véy, lic dau téi du dinh sang
Phap hoc, nhung do hoan canh chinh try lic bay gld nén pha/ den Thuy sy Sau mét nam & day
nhan thay can phéi sang My dé c6 thé phat trién khé
nang ctia minh, mac du vén tiéng Anh con it 6i, t6i |
danh liéu dang ky vao 3 truong Dai hoc I6n nhét cla
My la MIT, Princeton va Caltech va that sung sudng,
ca 3 truong déu da chap nhén trao hoc béng toan phan
sau hang loat nhimg bai kiém tra kién thirc ddy héc '3
bua. Toi chon Caltech vi t6i thich anh nang va su dm |
ap cua California. Tai déy, t6i dugc hoc vdi nhing nha




béc hoc hang dau thé gidi, nhiéu nguoi da timg dugc gidi Nobel nhur Richard Feynmann. Bac
biét, téi lan dau tién dugc tiép xuc véi nhing kinh thién van Ion nhét thai bay gid va no thuc sur
mé& ra mét canh cira trudc mét t6i vé thién van hoc. MGi Ian ngdm nhin bau troi qua kinh thién
van, toi luén c6 nhiing cam gidc mdi mé va thét tinh t&. D6 chinh la mét niém vui rét thi vi cla
nha thién van hoc.
VL&TT. Trén con dudng su nghiép GS da gap nhimg kho khan gi va GS da phai lam gi dé vuot
qua nhimg can tré d6?
G.S. T.X.Thuan. Khdng chi vdi riéng t6i, ma voi nhiéu Viét kiéu sdng & nude ngoai, kho khan
I6n nhat chinh la phai séng xa gia dinh, xa ban bé va qué huong. P& vurat qua diéu do cén c6 y
chi, b qua sur dau khé dé hoc tap va nghién ctru. D6i lic cb don lam cho con ngudi ta cumg rén
va quyét doan hon.
VL&TT. G.S. ¢6 thé cho ban doc biét vé nhirng cudn sach khoa hoc ma GS dang du dinh viét?
G.S. T.X.Thuan. Cudn sach ma téi dang du dinh viét: la mét cuén sach vé anh séng, vé ban
chét va vai tro clia né déi vai khoa hoc, mét cach hé théng, tir quan niém clia nhitng nguai Hy
Lap c6 dén nhimng nghién ctru hién dai. Theo t6i 4nh sang la mét trong nhimg Iinh vuc tuéng
churng nhur rét quen thuée nhung lai lai chira dung nhiéu diéu bi &n.
VL&TT. G.S. co nhan xét gi vé tudi tré Viet Nam hién nay? Nhiéu ban tré Viét Nam mong mu6n
di theo con dudng nhu clia G.S., G.S. ¢6 thé glri gam ho vai 11 khuyén?
G.S. T.X.Thuan. Sinh vién VN dugc danh gia kha cao, gidi, théng minh va nang déng tuy nhién
ho qua thién vé ly thuyét ma khéng quan tam dén nhimg (g dung thuc té, diéu nay c6 16 la do
ching ta khéng c6 diéu kién dé dau tu vao thi nghiém va cac phuong tién hién dai. Céc ban tré
bay gic nén néng cao trinh d6 ngoai ngt, thi céc ching chi nhur SAT, TOEFL ...v....v...d&é di du
hoc. Dac biét Ia nén sang My vi & d6 c6 nhiéu diéu kién va ching ta cé thé hoc héi dugc nhiéu
diéu. Ho day chting ta cch tur duy séng tao, cach dé cé thé di xa hon thdy gido clia minh, nguoi
ta luén mong muén sinh vién nhin nhan vén dé bang nhiéu cach khéc nhau trén nhiéu phuong
dién khac nhau.
VL&TT. Vat Iy va Tudi tré xin chan thanh cam on Gido su.

P.V.

TIENG ANH VAT LY

Problem: A thin plate of transparent plastic is embedded in a thick slab of glass. The index of
refraction of the glass is n = 1.50; the index of refraction of the plate changes as shown in the
diagram. A beam of light passes through glass and strikes the surface of the plastic plate. What
maximum angle of incidence enables the beam to pass through the plate?

n
T glass : plashc glass

Solution: The problem in essence is one of total internal refraction. One must be sure that in
traveling from the higher index of refraction to the lower index of refraction that total internal
reflection does not occur. Let us consider the plastic to be “layered,” i.e., many very thin layers
of different index. This allows us a model by which we can contruct Snell's law. At the top
surface, Snell's law gives that ng sing, =n, sind,. The transition to the next layer would

incident



give n,sing, =n,sing,..., so one notes that the original angle of incidence from the glass
can be related to the second layer of the plastic. This procedure can be continued throughout
the entire plastic. Hence, when the smallest index of refraction layer is reached, one can write
Ng Sing, =n,sing, . So, the maximal angle of incidence can be found by setting

incident
6, = 90° (condition for internal reflection to begin)... Thus,

150siné =1[20sin90° = siné. :g: 2] = 531°.

incident incident incident

T moi:
« transparent: trong suét
« slab: phién (a thick slab of glass — phién thdy tinh day)
« index of refraction: chiét suat
» beam of light: chum séng
» angle of incidence: goc tGi
» pass through: di qua
« total internal reflection: phan xa toan phan
» Snell’s law: dinh luat Snell (tirc dinh luét khic )fa)

DAP AN CAU HOI TRAC NGHIEM

TRUNG HOC cO SO

TNCS1/10. A: Sai vi mang loa dao dong phat ra @m
B: Bung

C: Sai

D: Sai

TNCS2/10. Dap an C. Mat nudc van dao dong tao ra am thanh nhung do am thanh rat nho nén
tai ta khdng cdm nhan duoc.

TNCS3/10. Bap an D. Khi bay dai ludn phéat ra &m c6 tan s6 16n hon 20 000 Hz (siéu &m) nén ta
khong nghe thay.

TNCS4/10. Dap an C

TNCS5/10. Dap an D.

Céc ban c6 dap an dung: Tran Phuong Mai 7TH1, THCS Trung Vuong, Ha Néi; Nguyén Thanh Son,
Truong Hitu Phi THCS Phan Huy Chd, Thach Ha, Ha Tinh; Vg Th) Thu Hoai THCS Béng Do, Hung Ha,
Thai Binh.

TRUNG HOC PHO THONG

TN1/10. Dap an D)
TN2/10. Bép an D)
TN3/10. Bép an D)
TN4/10. Dap an C)



TN5/10. Dap &n D) (4m va 1m)

Cac ban c6 dap an dang ca 5 cau: Pham Thé manh, Durong Trung Higu 11B, Nguyén Hiru Burc 12Ly,
THPT Nang khi€u Ngo Si Lién, Bac Giang; Tran Van Hoa, Nguyén Hai Minh, Pham Anh T, Pham Tién
Diing, Hoang Burc Tudng, Nguyén Ha Béo Van, Nguyén Thy Nguyét Hang 12 Ly, Pham Thanh D6 11Ly,
THPT Chuyén Béc Ninh; Binh Van Tuén, 11A2, THPT Chuyén Lé Quy Dén, Da Nang; Nguyén Manh
Tuén, D6 Trung Hiéu, Vi Hoang Tung, Pham Quéc Viét, Hoang Huy Bat 12 Ly, Nguyén Tudn Anh 11Ly,
Nguyén Ba Linh 12Sinh, THPT Chuyén Hung Yén; Pham Viét Burc, 11A Ly , PHQG, Vi Ngoc Triéu
12C, PTBC Liéu Giai, Ha Néi; Hoang Nguyén Anh Tuén 11Ly, Huynh Hoai Nguyén 12Toén, THPT NK,
DHQG t.p. H6 Chi Minh; Tréan Diéu Linh 22C, Hoang Httu Nam, T.p. Nam Binh; Pham Thy Thu Trang
11Ly, THPT Chuyén Luong Van Tuy, Ninh Binh; Nguyén Manh Thanh A3K31, THPT Chuyén Phan Boi
Chau, Vinh, Nghé An; Dang Phuong Thuy 12Ly, THPT Chuyén Thai Binh; Nquyén Thanh Tt 11Ly,
THPT Chuyén Tién Giang; Tran Van Phd, Tran Ngoc Linh, Nguyén Ngoc Hung, Vii Ngoc Quang, Lé
Hoang Hai 11A3, Nguyén Trung Tuén, Nguyén Thi Phurong Dung 12A3, Tran Ngoc Linh 10A3, THPT
Chuyén Vinh Phuc.

Cac ban c6 dap an dung 4 cau: Nguyén Duc Toan 10A1, THPT Tan Yén 1, Bac Giang; Nguyén Van
Tué 12Ly THPT Chuyén Béc Ninh; Trinh Luan Céng 11A3, THPT Chuyén Ly Tu Trong, Can Tho; Lé
Cao Hung, Nguyén Lé Hiéu 12A2, THPT Chuyén L& Quy Don, Da Nang; Pham B4 Vinh, Nguyén Th
Linh 11Ly, Ng6 Thi Thu Héng 12Ly, THPT Chuyén Ha Tinh; Lé Quéc Khénh 11 Ly, THPT NK, BHQG,
T.p. H6 Chi Minh; Pham Thy Tuyén Sinh 12 Vn, Vi Quéc Dat 12Ly, THPT Chuyén Hung Yén;Vii Thy
Thu Hoai THCS Dong D6, Hung Ha, Thai Binh; Tran Van Ba 11A2, Nguyén Van Linh, 12A3, THPT
Chuyén, Vinh Phuc.



