DAI HOC QUOC GIA HA NI PE THI TUYEN SINH VAO LOP 10
TRUO'NG PAI HOC KHOA HOC TU’ NHIEN TRUONG THPT CHUYEN KHTN NAM 2017

Pé chinh thirc

MON THI: VAT LY
Thei gian lam bai: 150 phat (khong ké thoi gian phat dé)

(Pbé thi c6 02 trang)
Cau | (2,0 diém). Cho mach dién nhu Hinh 1. Trong d6, hiéu A M C N B
dién thé gitra hai diém A va B khoéng d6i, cé gia tri 1a —eo

U = 24V; R, = 12 Q; con chay C chia bién tr& MN thanh
hai phan c6 dién trd 1a Ry va Rey VOi Ry + Rey = 22 Q
(khdng d6i); ampe ké c6 dién trd khéng dang ké. Hinh 1.

a) Tim s6 chi cia ampe ké khi con chay C & vi tri sao cho Ry, = 12 Q.
b) Tim vi tri cGa con chay C d€ ampe ké cé s8 chi bang 0,8 A.

Cau Il (2,0 diém). Hai binh cach nhiét chira cac lvgng nudc cé khdi lwong m; va m,, & cac nhiét
dot; = 20°Cvat, = 70°C twong ng. Ngudi ta d6 mot lvong nudc c6 khdi lwvgng m tir binh 1 sang
binh 2. Nhiét d6 can bang & binh 2 1a t,’ = 50°C. Sau do, d6 moét lwgng nwdce cé cung khdi lwong
m tir binh 2 tr® vé binh 1. Nhiét d6 can bang cla binh 1 khi d6 13 t,’= 30°C. B4 qua trao d6i nhiét
cla nudc vdi cac binh va véi méi truong.

a) Tinh ti s6 my/m, va my/m.

b) Tiép d6, d6 mot nlra lwgng nudc tir binh 1 vao binh 2. Tim nhiét dd can bang mdi & binh 2.

Cau Il (2,0 diém). Mot khung hinh vudng ABCD, chiéu dai mbi canh bang a dwoc dit phia truéc
mot thau kinh hdi tu, tiéu cy f, canh AB nam trén truc chinh cda thau kinh, B gan thau kinh hon
A. Anh A’B'C'D’ clia khung ABCD tao bdi thau kinh 13 anh that cé dang mot hinh thang vudng cé
dé dai hai ddy la hy va h,, d6 dai chiéu cao la b.

a) V& hinh minh hoa sy tao anh A'B’'C’'D’ cta khung ABCD.

b) Ching minh rang: Z =Ml

a a

c) Cho:h; =75cm; h, =10cm; b = 15cm. Tinhava f.

Cau IV (2,0 diém). Do nhirng nguyén nhan khac nhau A TN

| | X ! I 1 X 1
14 A 0 0 0 U 0 0 0 S B

chiém chd & phan duéi cia bé. D& kiém tra lwgng EsET Lo touto ko gkt pats sRnatt oty

nén mot bé ngam chira xang d3 bi nuwdc xam 1an va

xang con lai va mirc d6 xam |4n cha nudc trong bé,
nguwdi ta dung mot mau vat hinh tryu (goi 1a vat M)
budc vao mét sgi ddy manh, nhe, khéng co din va tw

tr tha vao bé sao cho vat try M ludn can bang va cé
truc thang dirng. Dung luc ké dé do luc cing cla soi
day treo vat M. Hinh 2 13 d6 thi biéu dién sy phu

thudc cha luc cang day treo vat M theo dd siu x cla S ——— >
0 30 60 90 120 150180210 240 x(cm)

M (x dugc tinh tir mt thodng cla xang trong bé dén
day dudi cha vat M). Cho rang vat M khong lam thay Hinh 2.
d8i muc nuwdc va muc xang trong bé.

Trang 1/2



a) T d6 thi, xdc dinh d6 cao cua cot xdng con lai trong bé, chiéu cao H va khdi lwvgng M cla
mau vat.

b) Cho khdi lvgng riéng cta nudc 1a Dy = 1000 kg/m?. Tinh céc khéi lwgng riéng D cta vat M
va D4 clia xang.

Cau V (2,0 diém). Khi dén tham phong thi nghiém cla truong
Chuyén Téng hop, ban Nam dugc gido vién thir stc bang cach u
giao cho mét sé thiét bj bao gdbm: mot hép kin ¢é hai cuc dién o——:p—¢ ¢——o
A va B (bén trong hop cé mot ngudn dién khéng d6i cé hiéu
dién thé U méac ndi ti€p véi mot dién tré r theo so d6 nhu
Hinh 3); mot von ké thdong dung cé dién tré Ry; mot chiéc dién

Hinh 3.

tré mau co gid tri Ry = 20 Q; mdt sgi day dan dién MN cé dién trd suat 1on, tiét dién thang hinh
tron véi dwong kinh khoang gan 1 mm, c6 chiéu dai khodng chirng 1 m, khéng cé vé boc cach
dién; cac khéa dién va day n6i bang dong vdi dién trd nhd khong dang ké va du dung; mot bo do
dung hoc sinh d& Nam c6 thé sir dung néu thay can thiét (gdm but viét, gidy dé ghi chép, thudc
thang dai 30cm c¢é vach chia dén mi-li-mét). Nam cé nhiém vu xac dinh dién tré suat p cla sgi day
dan MN nh& vao cac dung cu nay. V&i su nhanh nhen, Nam d3 hoan thanh nhiém vu duogc giao.

a) Budc 1, Nam mac chiéc von ké vao gitta hai diém A va B, ghi s6 chi Ug clia von ké. Em hay gitp
Nam viét biéu thire tinh U theo r, Ry va U,.

b) Bwdc 2, mac thém dién tré R, song song v&i von k&, ghi s6 chi U; clia von ké.
Budc 3, bd Ry, mac day MN song song v&i von k&, ghi s6 chi U, ctia von ké.
Nam do dwoc: Up=6,0V; U;=5,0V; U, =4,8V.
D3t R, 1a gia tri dién tré ctia day MN. D& nhan thay R, < R;.
H&y tinh ti s6 Ry/R1 theo céc s6 liéu d3 do, tir d6 tinh gid tri R,.

c) Budc 4, dé c6 du cac théng s6 xac dinh p, Nam do chiéu dai va dudng kinh cia day din MN.
Theo em, ban Nam nén lam nhu thé nao dé do duoc dudng kinh ctia dady MN véi dé chinh xac cao?

Né&u em d3 lam xong ca 3 phan trén thi 1 gidi cho Cau V d3 duoc hoan thanh va em khéng
phai [dam thém nhiém vu nay. Con néu & phan b) em khoéng giai ra dwoc gia tri Ry, em van cé thé
hoan thanh xuat sic dwoc nhiém vu ma gido vién giao cho bang cach dé xuat mdt phuong an
thwc nghiém khac dé xac dinh dwoc dién tré cia ddy MN. C6 nhiéu phuwong an thi nghiém dé lam
duogc diéu nay, trong sé dé cé nhitng phuong an kém kha thi trén thuc té€. Mét trong nhitng ly do
cla viéc nay 1a su chénh léch 1&n giira gia tri dién trd cta von ké va cac dién trd khac co trong thi
nghiém ma kha nidng chinh xac cla chiéc von ké khéng dd. Tuy nhién, c6 mét s6 phwong an khac
thi khdc phuc dugc nhuoc diém nay va cé thé cho ta nhitng tinh todn don gidn, tham chi t&t hon
phuong dn cia Nam. Diéu nay dwa vao sy théng minh cia em. H3y tim phwong an thi nghiém dé.

Ghi chi: néu em dé xuat dwgc phuong an thi nghiém kha thi, trinh bay ré rang, em van dat
duoc diém tdi da cho phan b). Trong trud'ng hop nay em nhé vé céc so d6 mach dién, ghi chi cac
dai lwong can do va 1ap cong thirc tinh dién trd ctia day dan MN theo cac dai lvong ma em dinh do.

Cdn bg coi thi khong phdi gidi thich gi thém.
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PAI HOC QUOC GIA HA NOI KY THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU’ NHIEN TRUONG THPT CHUYEN KHTN NAM 2017

PAP AN MON VAT LY
Cau I. (2,0diém)
Machgdm: (R, /R )nt R, .
a) KhiR,.=12Q,thiR, =10Q
- RRy _ 1212 _
R+R,. 12+12
R,=R, . +R, =6+10=16Q
24 1
1=L=—=1,5(A) — [,=1,==1=0.75(A)
R, 16 2

b) Khiampekéchi/, =0.8 4

o g=1,+1 =18 R

1
Cophuwongtrinh:
Uue+tUn=U,=1,R, +IR, =U,

12+R
= 0.8.Ry + 0.8 (22~ R, o) = 24

= 12.R, +(12+ R, )(22—R,,.) =12x30
= 264+22R,,. - R;,.=360= R}, . —22R,,. +96=0

R,.=6Q
BN MC
{RMC:MQ

Cau ll. (2,0diém)
a) CAacPTCB nhiét:

m(fZ _tl) = mz(tg _t;) = m.30= 20]’]’12 = m, = %m

(m, —m)(t, —t,) = m(t, —t,) = (m, = m).10 = m.20 = m, =3m =2m,

m .m
—L=3vya—-1L=2
m m,

Vay
b) Khidémdtniranuwdctirbinh 1 sang binh 2:

%ml(z—t{):mz(t;—t) = (-30=50-¢ =¢=40°C.



Cau lll. (2,0diém)

a) VEhinh
D C
F A B
CI
Hinh3.
o) cmp:2 =Ml
a a
Pit: A0 =d;04'=d; BO=d,;0B'=d,

:>b=d;—d£= dzf _ dlf :dzf(dl_f)_dlf(d2_f)
dy=f d~f (dy = f)Ndy = f)

_ d,-d,)f* _ a.f’ )
(d1_f)(d2_f) (dl_f)(dz_f)
o Bd_ S h_d
a o d—f a d, d,-f
Kéthopvdi(1) :>2 :ﬁﬁ (dpcm)
a a a
c) TuwCT:
boh kg _T5X10 o
a a a b 15
= h—ﬁ— LA [ J SN q:éf
a d-—-f 5 d-f 3
kzzhz / — &Z S - dzzif
a d,—f 5 d,-f 2
. 5 3
Mad, —d,=a=5cm = gf—5f=5 — f=30cm

Cau IV. (2 diém)
a) Thoéngsotirdéthicho ta:

Khi x=0: M batdauchamdau.
x =30cm:  Mngaphoantoantrongdau
x =150 cm: Mbatdauchamnudc
x =180 cm: Mbatdaungaphoantoantrongnudc.

DdcaoctlamauvatM: H =30cm

TrongluongcdavatM: P = 12N

Chiéucaoctacdtxang: hy = 150 cm = 1,5m



b)

Khivatnamhoantoantrongnudc:
T=4N=P—Fy=12—F4 - Fp =8N
MaF,, = d,.V; P = d.V
- b_4_FP_12_ 1,5 > D = 1500 kg/m3.
D, d, F, 8

Khivat & trongdauhoantoan:

1
T=6N=P—a1eE“=P—T:6N=ER

Cau V. (2 diém)

a)

D d P =2 o d D 750 k 3
- — = —= = - . —
D, d; FA1 1=7%% g/m
Ma&cVonkévaogiira 2 diém A va B:
Ta cé:
U-U U,
Ry
Uy
= R, (r+Ry) RV —+
Khiméch//RV: IT =] = IV + IR13U_U1 — %_I_% (2)
174 1
KhiméCRZ//RV L.=1=1I,+ IRZSU_UZ — :_2_'_% 3)
14 2
Trir (2) cho (1) suyra: » —2— UomUs _U1=Uo , Us
Ry Ry
Trir (3) cho (1) suyra:— 2e=Y2 = Y=l | U2
Ry Ry
Chuyénvé ta duoc:
Uz 1 1
awed) o
R - Wo—Ud(THp) &
2 = (U, U)( +1) 5
Rz - 2 R ( )

Chia vévdivécla (4) va (5) ta ratraduoc:
Ry _U; U, - Uy
Rz U1 u,—U,
Véi Uy, =60V; U =50V; U, =48V;R, =208
R _4860-50 4
TR 5060-48 5
>R,=16Q

Quansoidaytrénvébuttaoranvongdayxépsatnhau. Dochiéudaix chadoanbltcén vong day dé

ta cé duongkinhd clhasgidaytinhtheocéngthired = %
Sévongdayn khodng 20 — 50 vong ta sédoduocd cé do chinhxachoply.
e Hocsinhcéthéquanlénvatbatky, sdvongtdithiéu 10.

e NéEudotrycti€pdudngkinhchal sgiddymakhonggapbdithikhdngduocdiém.






Chamdiémchophuwonganthaythé.

Hocsinhcannéuduoccachlam, v8soddmachdién,
néuduogccacdailvgngcandovalapduocbiéuthirctinhthityvaomircddhoanthanhvatinhkhathictaphu
ongandéchodiém, tir 0 diémdén 1 diém.

Cacviduvéphuongan:

Phwongdn 1 (1 diém).

Budc 1: Macday MN, diéntrédR;, vonké song songvdinhaurdimacvaogiirahaidiém A va B,
ghis6chictiavonkélal; .

Budc 2: thdobodiéntrdR,, dungmdtsoidayndinditatgittadiém A vadiém C trénday MN.
Dichchuyéndiém C chodénkhisdchicuavonkélaidatdingséchil; nhu & buéc

1.Dochiéudail, lachiéudaidoan CB ldcnayvachiéudail chacaday MN.

Patk = .
l1
Ta cdmBiquanhé:
RiRy _ Rz = (F —
e =T R, = (k—1).R..

Phwongdn 2 (0,75diém = 0,25 diém y twéng + 0,5 diémtinhtodn).
Mackiéungitiép.Phuongannaykémkhathi. Thucté, séchictiavonkétrongcaclankhéngphanbiétduworc.
Budc 1: MacvonkévaogiitahaidiémAva B, doU,.

Budc 2: M3cR;ntRy, doU;.

Budc 3: MacRantRy, doU,.

Ta cécacphuongtrinh:

r r U
Up(1+4)=U S1+L=2
U(1+—+22)=Us1+ -+ =2

Ry Ry Ry Ry Ui
U, (14 =+ =U S1+—+2=2

Ry Ry Ry Ry Uz

Ry _ Ui Up—U;
Ry Uz Up—Uy

Phwongdnn (0-1,0diém).
Motsdphuongankhdc: phéihgpcaccachmackhacnhauvalapduwocbhiéuthiretinh.

Tuyvaotinhkhathivakhandngtinhtodndéchodiém.



