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Cau 1 (2 diem)
1.1 Trong tAm miéng g6 1a I (giao diém AC va BD) _ 0o 0.25
(05 B
diém) Khi miéng gd can bér}g T va P cung phuong nguoc d
chiéu nén O,A,1,C thang hang A
Vay AC c6 phuong thang ding
B
C
Goc hop boi AC va phuong ngang 12 90°. ] ) o 0.25
(Chu y: Néu hoc sinh khong chirng minh AC thang dirng vin cho diém toi da)
1.2 Bay gio trong tdm cia vat 1a G (cling 1a trong tam tam gidc ABD) 0,25

1 Ké AH L BDvéi HeBD

diém) | Ap dung can bang momen, dé vét can bang ma BD ndm ngang thi treo vat vao vi
tri trong doan BH (trir diém H)

Mudn vt treo vao c6 khoi luong nho nhat thi canh tay don cua vat la dai nhat. | 0,25
Diém treo la diém B.
Ké GJ L BDvéi J eBD (0] 0,25

Heé cén bang: ——
10m.HB =10M.HJ :m:M AT
HB
A
G
B J D
l H 11
P, P,

0,25
Tinh dugc BD =+ AB* + AD® =45cm ;B =B—2D =22,5cm ; M = 0,54 kg;

2 2
_AB :£:16,2cm ; HI :ZHI :Z(BI —BH)=4,2cm
BD 45 3 3
Thay vao tinh dugc m = 0,14 kg

HB
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1.3
0,5
dieém)

Hé can bang khi T va P, cung phuong nguoc 0o
chiéu nén O,A,G,I théng hang;
Go6c hop bdi BD va phuong ngang 14 goc o 4=
Tir hinh v& o =90° — Z/BIA

Tam giac ABIcantai [, k¢ IK L AB véi K € AB; B
AB G

BK :7:13,5cm o
I
/BIA_BK 135 3 I\
2 Bl 225 5 P,
= /BIA~T3,74° = ¢ ~16,26

Xét tam giac BKI: sin

0,25

0,25

Cau 2 (1,5 diém)

2.1
1
diém)

Khi can bang nhiét 1an 1, nhi¢t do binh 1a t, =t, +7
Phuong trinh cén bang nhiét:

m,C, (t, —t,) =mc(t—t,)

= 7m,c, =mc(t—-t,—-7) (1)

0,25

Khi can bang nhiét 1an 2, nhiét do binh 1a t, =t, +12
Phuong trinh cén bang nhiét:

(m,c, +me)(t, —t,) =me(t—t,)

0,25

= 5(m,c, +mc) =me(t—-t, —-12)  (2)
m

7 OCO
Tur (1) va (2) ta c6 hé phuong trinh

5Tl (¢ _t)=-17
mc

—(t—t)=-7

0,25

Tinh duge t—t, =42°C

0,25

2.2
0,5
diém)

m.C
Tir hé phuong trinh cling tinh duge ———> =5
mc

Khi can bang nhiét 1an 3, nhiét do binh 14 t, =t, + X
Phuong trinh cén bang nhiét:

(m,c, +2me)(t; —t,) =2me(t -t;)

= (m,c, +2mc)(x—12) = 2mc(t —t, — x)

0,25

= m,C,(Xx—12) =2mc(54 - 2x)
= 5x-60=108-4x

:XZS—;z18,67

Vay nhiét d6 cta binh tang thém 18,67 °C

0,25




Cau 3 (3 diém)

. . . 0,25
3015 Cuong do dong dignquaRyla I, = v :£: 4 A
0, R+R, 1+2
diém)
Higu dién thé giita hai dau dién tro R2 1A U, = I,R, = I,R, =4.2 =8V 0,25
3.2 Phéan tich mach (RntR,)//(R;ntR,) 0,25
(1 :
diém) | Theo cau trén U, =8V (hoac co th¢ tinhU, =4V )
, 2
=1, =—2  —2 A= U, =4V (hoic c6 thé tinh U, =8V ) 0.25
R, +R,
Uy =U,-U, =4V (hoic c6 thé tinh U, =-U, +U, =4V) 0,25
Von ké chi 4 V va chét duong mic véi diém C 0,25
3.3 . . 0,25
1 Phén tich mach (R, //R)nt(R,//R,) ;R :%Q; Goi R, =x thi R, :%
diém)
bién tro twong duong toan mach R=—+ 2x = 11x+6
4 2+Xx 4(Xx+2)
\ A 1 A . U 12 48(x+2)
Cuong 36 dong dién mach chinh | === =
& €0 Aons AT R 11x+6  11x16
4(x+2)
| IRy _48(x+2) 3_36(x+2) 0,25
' R 11x+6 4 11x+6
|- IR,, =48(x+2)' 2X 'lz 48x
? R, 11x+6 (x+2)'2 11x+6
36(x+2) 48x  12(6—X) 0,25
= ICD =l,-1,= - =
11x+6 11x+6 11x+6
Pé dong dién qua Ampe ké cd chiéu tr C dén D va sé chi nho hon 0,5 A thi | 0,25
0<l,<0,5
@O<m<0,5
11x+6
=3,94<x<6
Viy 3,94Q <R, <6Q
3.4 2 2 0,25
U U :
05 P4=|42R4=(R R ] R4=RZ—
diém) o+ S0 4R, +2R,
R4
P R 2 UZ
Nhan thay P, cuc dai khi [—°+ R4Jmin <R, =R =R, ; Py =—
R 4R
4 0

3




2 2 2
Khi P:%PWZS;R ta ¢6 bidu thirc: SER -— v

0 © 2 +R,+2R,
R

4

6 R, , 13
= =352 2 =R
25R, R,+R,”+2R,R,

4 _ERORA_'_ROZ :0(*)

Phuong trinh c6 2 nghiém R;; Ry thoa mén R, +R; = BTRO =6,5=>R,=3Q=R,

Thay R, =3Q vao (*) két hop véi R, > R, ta tinh dugc R, =4,5Q;R, =20

0,25

Cau 4 (1,5 diém)

4.1 V¢ hinh 0,25
0,5 . A .
diém) Bong que trén mat guong la MK
JMKN vubng can tai M nén MK = MN =20 cm 0,25
4.2 V¢ hinh 0,25
05 Bong que trén tuong la CD ’
diémy) | ~0"94 g
C
N
450 B
CD = AB =2MB =2MN =40cm 0,25
4.2 V¢ hinh o | 0,25
0,5 . , R
diém) Bong cua que trén tuong la PQ
P
450
(AN AR RRR RN
0,25

PQ = MI = MH~/2 =+/2MN cos15° ~ 27,32¢cm

4




Céu 5 (1 diém)

CABCD =4a 0,25
A
B
D’
F
F, 2 ?
A o) C AA
) : V
\/ B
D v
Nhan xét: Anh C’A’ ndm trén truc chinh, anh B’D’ vudng gbéc voi truc chinh
= Sppcp :%C'A'.B'D';
. Sygep  C'A'B'D’
CABCD 8a
Ap dung cong thie thau kinh OA’ = OA = 2f cm 0,25
1 1 1
N +
f 2f+a OC'
_oc.@+2f)
a+f
v : . fa y ~, ba
= A'C'=0A'-0C'= (hogc tinhra A'C'=——)
a+f a+5
Ap dung cong thuc thau kinh véi anh ctua BD: 0,25
1 1 1 , fd
—=—+—=d'=—
f d d’ d-f
Ciing co B'D =d—:L:> B'D':BD.L ;
BD d d-f d-f
Tinh duoc d = 2f +% va BD =a+/3
—~B'D'=a3—— = 2fa/3 (hodic tinh ra = B‘D':M)
f 2f +a 10+a
+7
2
2fay/3 fa 0,25
T 2 2
2 (8% +2f" +3fa) 4(a+2a+3fJ

2

x cuc dai khi [a+ij min < a= fy/2=5J2cm~7,07cm
a




Céu 6 (1 diém)

Goi thé tich cua thity tinh va thity ngan 1a Vi va Vi
Dung can do khéi lugng cua lo thuy tinh chira thity ngan bén trong, goi gia tri do

duoc 1a m (kg)

0,25

bit lo thuy tinh vao binh chia dg, sau dé dd nuée sao cho ngap lo thuy tinh, doc
s6 chi muc nude & binh chia do 1a Vi (m®)

Nhéc lo thuy tinh ra, doc sb chi muc nudce ¢ binh chia d6 1a V, (m®)

0,25

Ta c6 hé phuong trinh:
ViD+V,D,=m_ m-DV,-V,)
Vo+ Vo= V,-V, " D, -D,

0,25

m _(Vl'Vz)Dt

Khéi lugng thay ngan: m =D, V, =D,.
Dn - Dt

0,25




