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2026 £ 01 B CSCA #3 2
January 2026 CSCA Physics Exam

# H (Questions). &= (Answers)5 ##47(Explanations)
% 1 #(Question 1)
MEF 26 FEMTEASATENENRBAERRAM, ZEXT 2019 F 5 B 20 BEX.
FREAEAPERZ(The 26th International Conference on Weights and Measures decided to
redefine the basic unit of mass, which came into effect on May 20, 2019. The basic unit of mass
is)
A. N(&1l, newton)
B. s(Fp, second)
C. m(#, meter)
D. kg(F3E, kilogram)
Z £ (Answer)D
4T (Explanation):
o th3CRAT 3R 2 B IR B iy [ PR B8 L 3 (S BB AL N DY BB A2 NGETR A), B[]
AU AR s(ETN B), KEMBALE m(iEll C), REBHEXBAR kg(iDl D).
¢ English Explanation:in physics, the Sl units of basic physical quantities are as follows: the
unit of force is N (Option A), the unit of time is s (Option B), the unit of length 1s m (Option

C), and the basic unit of mass is kg (Option D).

% 2 #(Question 2)
BEARFEENEAIMEEASMIRREN 1/6. EEMEEMER FHFEHN 1204, WHAE

AER_E#9E H A (The gravitational acceleration on the surface of the moon is about 1/6 of that



on Earth. If the gravity of an object on Earth is 120N, its gravity on Moon is)

A. B60N(60 &, sixty newtons)
B. 20N(20 &, twenty newtons)
C. 120N(120 &, one hundred and twenty newtons)
D. 720N(720 &4, seven hundred and twenty newtons)
Z £ (Answer)B
fiZ4fr(Explanation):

RXBITEANTELAR A G=mg (CAEH, m ARE, g AEAMEE). MIERN
FREAHMNEEL, BRENEHMEE gﬁ=%9ﬁg . RELBIREMEN Gy =

120,M
&

1

Eﬂﬂg = =20,N .

English Explanation: The formula for gravity is G = mg (G is gravity, m is mass, g is
gravitational acceleration). The mass of an object does not change with position. The
gravitational acceleration on the moon Gmeon = %gearm , so the gravity on the moon

1 120N _
Gioon = E‘Gearth = = 20,N .

% 3 #(Question 3)

BE—REENRKN 07 K, ERH k=10N/m . M4iEH0 3 £0hH xS, L

1 & h(The natural length of a spring is 0.7m, and its spring constant is k = 10,N/m . When a

force of 3N is applied to stretch the spring, its new length is)

A,

B.

G

0.5m(0.5 %, 0.5 meters)
0.7m(0.7 &, 0.7 meters)

0.3m(0.3 3, 0.3 meters)

D. 1.0m(1.0 %, 1.0 meters)



o CHOA SCHOOL
-

[

'%ﬁ(h nswer):D
&4 (Explanation):

o HNERITIREN R ERHooke'sLaw) F = kx (F A, kK AHERY, x HsdEdE

3N

B) UHHEKE x=_=—"—=03m . BEHFKE = FK + HKE = 07m+

= 10N/m

03m=1.0m .

e English Explanation: According to Hooke's Law F = kx (F is the tensile force, k is the

; , : . . F 3N
spring constant, x is the elongation of the spring), the elongation x AT

0.3,m . The new length of the spring = natural length + elongation = 0.7,m+ 0.3,m =

1.0,m .

% 4 B(Question 4)
BRRBREEVEZE®NAN FL AR MER, EM FR=3N . FB=5N, WEXEBENIE
G A NASTT8E A(Suppose that an object is subjected to two forces F; and F, . Given that
F, = 3,N and F, = 5N , the magnitude of the resultant force of these two forces cannot be)
A 2N(2 &, two newtons)
B. 9N(9 &4, nine newtons)
C. 5N(5 &, five newtons)
D. 8N(8 &, eight newtons)
% (Answer):B
B4 (Explanation):
o BT IRIE N B S TR E N (parallelogram rule of force composition), F4
NENKRISEEN IR -F|ISFasF+F . RAEIES 2N<Fz <8N, At

BAATTHEN 9N,



e English Explanation:According to the parallelogram rule of force composition, the
magnitude range of the resultant force of two forces is |Fo — Fi| € Fosyam = F1 + F2 .

Substituting the data, we get 2,N < Foq iane = 8N |, s0 the resultant force cannot be 9N.

% 5 #(Question 5)
BB ESRHG T, —RKEN 05 XNESLEE TRIZHARME, HiBid 10 RABITRA,
S42E 15 40REH . ZBIHBIKRRE A/ H(In a uniform magnetic field, a straight
wire with length 0.5m is placed perpendicular to the direction of the magnetic field. When
passing through a current of 10A it experiences an Ampere force of 1.5N. The magnitude of the
magnetic induction intensity of the magnetic field is)

A. 0.3T(0.3 4%8rhz, 0.3 tesla)

B. 0.2T(0.2 #3HrHi, 0.2 tesla)

C. 04T(0.4 458r$i, 0.4 tesla)

D. 0.1T(0.1 %8, 0.1 tesla)
Z £ (Answer):A
fi#4r(Explanation):

o XEETRIENRAND F=Bilsing (B AMBNEGE, | ARR, LASRKE, 64

BREMBAEER). BSLEEUS, 60=90" , sin90°=1, # B=£=

1.5N

10,4%05m 03,7 .

e [English Explanation:The formula for Ampere force is F = BlLsin@ (B is magnetic
induction intensity, | is current, L is wire length, 8 is the angle between current and

magnetic field direction). Since the wire is perpendicular to the magnetic field, 8 = 90°
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and sin90° =1 ,so B = i:. _ _ 15N

i . 10,Ax0.5m . U'31‘T .

%8 6 #(Question 6)
BEFEREFESEMNANSGESER, BRPEMNER. TIHXTEERMREERNE
(Table tennis is very suitable for the characteristics of Asians and is the national sport of China.
Which of the following statements about table tennis is correct?)
A EEBRERE)N, FaeHEER T 4 /S (Ping Pong is relatively small and can be viewed
as a particle at any time)
B. R EERRMWTHEER, T EM B S (When studying the flight path of the ball, it
can be viewed as a particle)
C. FERAZP ITEEFMABK/)NFTEEFE(The displacement of the ball during its
flight in the air is equal to the distance traveled)
D. R EERRMIEER, 2208 HE A FS(When studying the rotation of the ball, one
must consider it as a particle)
Z % (Answer):B
fi#4r(Explanation):
o PXETRREZRYERRF A W EBIRE (dealized model), RESHWHAR
BURTH} 5% [6) L.
1. %A SRR SRR, RN 2, FeRANRS
2. T B IEMRMIR Wik, SERMRANEF iR, TRARR;
3. &M C RN BEVRMNENF % (vector), MREEEFNIMLIKE (scalar), F&
BRRATHE A dh 2, S AN TR
4. WD MR MREEN, BROIRNEREDER, TEAIAR.



e English Explanation:A particle is an idealized model that ignores the shape and size of an
object. Whether it can be regarded as a particle depends on the research question:

1. Option A is incorrect: When studying the rotation of table tennis, its shape and size
cannot be ignored, so it cannot be regarded as a particle;

2. Option B is correct: When studying the flight path, the shape and size of table tennis
have little effect on the trajectory, so it can be regarded as a particle;

3. Option C is incorrect: Displacement i1s a directed line segment between the initial and
final positions (vector), and distance is the length of the movement trajectory (scalar).
The flight trajectory of table tennis is curved, so the magnitude of displacement is less
than the distance;

4. Option D is incorrect: When studying rotation, it is necessary to pay attention to the

motion differences of each point of the ball, so it cannot be regarded as a particle.

28 7 B (Question 7)
BEEXRAFEREAR ELBEXREN—E HBLEENAE S R4 (The radius of a

Ferris wheel is R. The cabin rotates with the wheel once, and its distance and displacement are)
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A BEFE 2mR | {LFE 2R(distance 2nR | displacement 2R)
B. B&¥E 2R, {if% 2aR (distance 2R, displacement 2mR )
C. BE&#E 2R, {ir#% O(distance 2R, displacement 0)
D. % 2rnR , {u# O(distance 2mR , displacement 0)
% (Answer)D
f#tr(Explanation):
o FSCRRAT:
1. EE#(distance)trni, FEVEENNENKE, EXRED—FAOEAHEE, BE
FTENEK 2R ;
2. fuf%(displacement) &, fEVEMKRUENE LR, EfRks)—BEEEMRA
H RNEES, LBXKIAO.
e English Explanation:
1. Distance: A scalar quantity referring to the length of the object’'s movement trajectory.
The trajectory of the cabin rotating once with the Ferris wheel is a circle, and the
distance is equal to the circumference of the circle 2aR ;
2. Displacement: A vector quantity referring to the directed line segment between the
initial and final positions of the object. After the cabin rotates once, it returns to the
initial position, so the initial and final positions coincide, and the magnitude of

displacement is 0.

% 8 #(Question 8)
B BT 5 A 7 A92 (Which of the following statements is incorrect?)

A EEEKRKFRE LMt AFHBEE, BAASHERENRABERNIENT



(Sprinkling some fine soil on a frozen horizontal road surface would make it less likely for
people to slip on it, because the maximum static friction between the people and the
road surface increases)

B. BEEFAZFNMT. SFNENERN, MFREINERENITE(Hold a bottle in the
hand vertically in the air. When the grip of the hand is increased, the frictional force on
the bottle remains unchanged)

C. AfTER, SREEHER S (When walking, people are subjected to static friction)

D. AMFEEAZEBRENFIRE LR, FZEAYEEHNITTEE T (When a person climbs
a vertically fixed bamboo pole with both hands at a constant speed, the direction of the
frictional force experienced is downward)

E % (Answer):D
47 (Explanation):

o HISCRERAT

1 A EHSATERTHEERER, 57 ahEREE, MK s ARHEER
1, B BEREE;

2. B EWEEERERFN, MAREHMBERNESE( f =6 ), EHBAIUE
REEH, FAHWERERDKN,

3. W C IEFAITER, MSHEILEN B, hmeEaHERNE/®NEIN,;

4. W D iR ADE EER, EEHRFENNBREZHEE, EHET, SUEEN
P o

e English Explanation:

1. Option A is correct: Sprinkling fine soil increases the roughness of the road surface,
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improves the coefficient of kinetic friction, thereby increasing the maximum static
friction and reducing the risk of slipping;

2. Option B is correct: When holding the bottle vertically, the bottle is balanced by
gravity and static friction ( f = G ). Increasing the grip only increases the normal
pressure, but does not affect the magnitude of static friction;

3. Option C is correct: When a person walks, there is no relative sliding between the feet
and the ground, and the static friction from the ground on the feet is the driving force
for forward movement;

4. Option D is incorrect: When a person climbs at a constant speed, the vertical direction
is balanced by gravity and static friction. Gravity is downward, so the direction of

friction is upward.

# 9 F(Question 9)
BB THWAERRFAREMIMEELIZEN? (Which of the following graphs represents the
motion of a car moving on a straight line with constant acceleration?)

H\X AL

At ®

© v ®




2% (Answer) B
###7(Explanation):
o XTSI E ZiE N (uniformly accelerated straight motion) 8942 MF T2 3 FE I
RFEI SR, AR E R F R
1. v-t ER(ERE - B 6 ER): D NEELEx N E KRR E AN ELPRFTRINEE,

2. x-t B - B E ER) B AL NEREM M E(FIRERTERE, KAEE

K)o
e English Explanation:The core feature of uniformly accelerated straight motion is “velocity
increases uniformly with time”, and the corresponding image judgment rules:

1. w-t graph (velocity-time graph): The graph of uniformly accelerated straight motion
is an upward-sloping straight line (the slope represents acceleration, which is
constant);

2. x-t graph (displacement-time graph): The graph of uniformly accelerated straight

motion is a parabola (the slope represents velocity, which increases with time).

% 10 B(Question 10)
BB — MM 5 KELEBRTE, DAHEMAMEER( g =10,m/s )(An object falls
freely from a height of 5m. The time it takes to reach the ground is ( g = 10, m/s* ))

A, 4s(4 #», 4 seconds)

B. 1s(1 #, 1 second)

C. 25(2 #, 2 seconds)

D. 3s(3 #, 3 seconds)
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'%ﬁ(Answer]:B
&4 (Explanation):
o ISR B BTERIEEN (free fall motion) 2 ¥EE H 0. IEE A g HOINE E L=,

Aty h=1g . 2B = (2 RAR=Sm . g=10ms" , @ =

2%5
—=1s .
10 ¥

* English Explanation:Free fall motion is a uniformly accelerated straight motion with an
initial velocity of 0 and an acceleration of g. The displacement formula is h = Egtz :

Rearranging gives t:\E‘ . Substituting h=5m and g = 10, m/s% . we get t=

2x5
——=15 .
10 !

% 11 #(Question 11)
BE MO 01 XA EZMIDRERE, AR S, ZYEEaNERENRREED
% (An object moves in a uniform circular motion with a radius of 0.1m and a period of 5s. The
linear velocity and angular velocity of the object during motion are, respectively,)

A. 100m,m/s , O.4mrad/s ( 100m, K/ |  0.4m3IME/F> )

B. 04mm/s , O.4mrad/s ( 0.4m,K/F , 04 30E/F) )

C. 0.5m,m/s , 100mrad/s ( 0.5mK/F . 100w 30 E/F) )

D. 0.04m,m/s , O.4mrad/s ( 0.04m3/F |,  0.4m3ME/F )
% (Answer).D
B4 (Explanation):

o IR

1. Z3% E(linear velocity)AR,: v = % (r 932, T HER), RABIES v= 2mx0.4,m _

55

0.04m,m/s ;



2. Fi# E(angular velocity)/AT: @ = 2?“ . RAEER o= E = 0.4m,rad/s .
e English Explanation:

1. Formula for linear velocity: v = -ZTE (r is radius, T is period). Substituting the data, we

get v= Uil 0.04m,m/s ;
2. Formula for angular velocity: w=37,3 . Substituting the data, we get =§{=
0.4m,rad/s .

% 12 #(Question 12)
BB Em A NELERNRBMEEOZELHERMER®, T %EEERHNZ(The
graph of the displacement (x) of a toy car moving in a straight line changing with time (t) is

shown in the figure. Which of the following statements is correct?)

A X/m

0 ) 5

A 0-4 #bI, IRZEMRIFE N 8 HK(Within 0-4 seconds, the displacement of the toy car's
movement is 8m)

B. 0-4 #W, IMEERMEEN 1.0 K/F(Within 0-4 seconds, the speed of the toy car is
1.0m/s)

C. 0-5%W, MEEMFIEE D 0.8 K/FH(Within 0-5 seconds, the average speed of the
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toy car is 0.8m/s)
D. 4-5 ¥, IAEAEEH 0.8 K/FH(Within 4-5 seconds, the speed of the toy car is
0.8m/s)
Z £ (Answer):B
fiR#f (Explanation):
o P
1. NBAFGED ANBREMVNER RN ENT L. 0-4 R, AEM x=0miz
NE x=4m, BXR/NH4m, FIE8m. EL, ED A HHiX.
2. BESITGET B)7E x-t BfRp, EENRERTEE, 0-4 R, E/RA—FHEHN

B BPRRAEMORELED. HEEANY v=2=""T_10m/ .

At 45-05

fe, ¥ B IEH.
3. FHREMTGER O F IR EET BRI BRE, 0-5BK, TLREM x=0m
&, BABE x=0m, BN 0. Fik, FHEF 7=-=0m/s . KT CH#

hy—|

Ko
4. HESHGET D)4-5 WA, BREAFAEHES, TREMYRELRED. HEE
Kihg v=2=C0 —am/s | USRFA B SES AR, BEANY 4m/s,
34E 0.8m/s. ELL, I D iR,
e English Explanation:
1. Displacement Analysis (Option A):Displacement is a directed line segment from the
initial position to the final position. Within 0-4 seconds, the toy car moves from x=0m

to x=4m, so the displacement magnitude is 4m, not 8m. Therefore, Option A is

incorrect.



2. Velocity Analysis (Option B):In an x-t graph, the slope of the line represents velocity.

Within 0-4 seconds, the graph is an inclined straight line, indicating the toy car is

: p : : ; ; £ 4 Ax 4 m—=0m
moving in uniform linear motion. Its velocity magnitude is pEee e

1.0 m/s . Therefore, Option B is correct.

3. Average Velocity Analysis (Option C):Average velocity is equal to total displacement
divided by total time. Within 0-5 seconds, the toy car starts at x=0m and returns to
x=0m, so the total displacement is 0. Therefore, the average velocity v = 515 =0m/s .
Option C is incorrect.

4. Velocity Analysis (Option D):Within 4-5 seconds, the graph is also an inclined straight
line, meaning the toy car is in uniform linear motion. Its velocity magnitude is v =

Ax 0Om—4m -

R —4m/s . The negative sign indicates the direction is opposite to the

positive direction, and the velocity magnitude is 4m/s, not 0.8m/s. Therefore, Option

D is incorrect.

% 13 #Fi(Question 13)
BB HEB 2 m/s® MINEEREG EINEEFA, BHERREED 50 TRAAXHIRAE
J1A40 g =10, m/s? JWhen an elevator accelerates vertically upwards with an acceleration of
2,m/s® | the pressure exerted on the floor by a person with a mass of 50kg inside the elevator
is( g =10,m/s* ))

A. 500N(500 &, 500 newtons)

B. 300N(300 &, 300 newtons)

C. 400N(400 &, 400 newtons)

D. 600N(600 4, 600 newtons)
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E £ (Answer)D

4 (Explanation):

HCRAT B ARE _EER, ALTFBEIRE(overweight state). I AHTR NS ZE
A1 mg (@ T)MHIRZFHA N (mL). REFWE_ER N-mg=ma , § N=
m(g + a) = 50,kg % (10 + 2),m/s* = 600N . RIEFHE=FFE, ANBHENEHE
F3x¥5H, BP 600N,

English Explanation:When the elevator accelerates upward, the person is in an overweight
state. Force analysis on the person: subject to gravity mg (downward) and floor support
force N (upward). According to Newton's second law N —mg =ma , we get N =
m(g +a) = 50,kg X (10 + 2), m/s* = 600,N . According to Newton’s third law, the

pressure exerted by the person on the floor is equal to the support force, which is 600N.

% 14 B(Question 14)

BENEFRT, —AEEA 1 TRNYERKELEREES, EMYEIINBHEEN

H3H, g=10,m/s* |, Wik KFHE 8 H95h B8 B £ (As shown in the figure, an object

with a mass of 1kg slides to the right along a horizontal ground. Given that the sliding friction

force acting on the object is 3N, and g = 10,m/s® | the coefficient of kinetic friction between

the object and the horizontal ground is)

—V



C.

D

0.2(0.2)
0.3(0.3)
1(1)

0.4(0.4)

% (Answer)B

f#tr(Explanation):

ohSCRAT R ENEER N (sliding friction) AR f = uN (u AZNEHEE, N HIEEN).
KPHEL, PHEMBENEENETEN N=mg . Bt u=L =2

T 1kgx10,mist

03 .
English Explanation:The formula for sliding friction is f = uN (u is the coefficient of

kinetic friction, N is the normal pressure). On a horizontal ground, the normal pressure

£ 3N

of the object on the ground is equal to the gravity N =mg ,so u = vy

03 5

% 15 B(Question 15)

BERAXBKFEEL N—MRLEARED 10 TROAVEEN—DKFEENF WEH 1P

REETEA AN 10 /8, A FEK)A(ON a smooth horizontal surface, a constant

force F is applied horizontally to a stationary object with a mass of 1.0kg, and the magnitude of

its velocity change within 1 second is measured to be 10m/s. Therefore, the magnitude of the

force F is)

A

B.

&

40N(40 4, 40 newtons)
5N(5 &4, 5 newtons)

10N(10 4, 10 newtons)
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D. 20N(20 &, 20 newtons)
# 2 (Answer):.C
f##fr(Explanation):
o th R B SR B N B E X (definition of acceleration) a =g . B a= mjs:

10,m/s® . FARIB4URSE — E&(Newton's second law) F =ma , £\ m = 1.0kg .

a=10,m/s* B F=10N .

e English Explanation:First, according to the definition of acceleration a = % ,weget a=

10,m/fs
1s

= 10,m/s* . Then, according to Newton's second law F = ma , substituting m =

1.0,kg and a =10,m/s* ,we get F = 10,N .

28 16 #(Question 16)
BECMNZSHAREMNRE, AHHB i =60° itf r=30 BFZ[HOAHE n=1
MiZ A B3 542 4 (When light enters a medium from air, with an angle of incidence i = 60° ,
the angle of refraction is r = 30" . If the refractive index of airis n =1 , the refractive index of
the medium is)

A V3

B :3(3)

C. 15(15)

D. V5
Z £ (Answer):A
f#tr(Explanation):

o AIXRBATAREITHEH (Snell's Law) nysini = npsinr ( ny AAFHNRFAFHER, n, A

oA BRAITHE, | AASAB, r AhHH). KABIE 1 xsin60° =n, xsin30° , &



sin60° =2 | sin30° =1, @@ n, =3 .
e English Explanation:According to Snell's Law nysini = nysinr ( n; is the refractive index
of the incident medium, n, Is the refractive index of the refracted medium, i is the angle

of incidence, r is the angle of refraction). Substituting the data 1 X sin60" = ny X sin30° |

; ; . V3 ; e A
since sinb0° = = and sin30° = 5 . we solve for n, =3 .

B 17 #(Question 17)
BB —/NKEL 100mrad/s MAERERSDEEEER), NIKREIEOCMHESR 1 EXK, MR
B /5 IR EE B 5 (A small ball is in uniform circular motion with an angular velocity of
100m,rad/s . The distance between the ball and the center of the circle is 1cm. The centripetal
acceleration of the ball is)
A 50m2,m/s® ( 50m2, /B )
B. 100m2, m/s® ( 10072, k/Fb* )
C. 1000072, m/s® ( 100002, /F°* )
D. mm/s? ( mK/H° )
Z £ (Answer)B
f#tr(Explanation):
o ASTERAT (AN N3 E (centripetal acceleration)fIAT A a = w?r (w HBEE, r AH
BLiEshdE), FEBA%E—r = lom = 0.01m, RAEIES a = (100m,rad/s)? X
0.01,m = 100m?, m/s® .

2r (w is angular

¢ English Explanation:The formula for centripetal acceleration is a = w
velocity, r is the radius of circular motion). Note the unit unification: r = 1ecm = 0.01m.

Substituting the data, we get a = (100m,rad/s)? x 0.01,m = 1007?, m/s® .
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% 18 Fi(Question 18)

INERTR, HEIRTEA. B ZEMEEEs, O AFHNE, NS A. BEREN 6ecm, /I
SERk 30 k& HREh AT AR (E] 4 60s, M(As shown in the figure, a spring oscillator performs simple
harmonic motion between A and B, with O as the equilibrium position. The distance between A
and B is measured to be 6 cm, and the time taken for the ball to complete 30 full oscillations is

60 s. Then,)

A O B

A, BEMWNRZT O R ITE, 3 #A/NEREIMIEEFE A 24cm(If the timing starts when the
ball passes point O, the distance traveled by the ball within 3 seconds is 24 cm)
B. /ZNERTER— R EHkahidBid 9B E A 12cm(The distance traveled by the ball in one complete
oscillation is 12 cm)
C. &iRFRMEN 2s, RIEA 6cm(The period of the oscillator is 2 s, and the amplitude is 6
cm)
D. 1Z¥rFHVEE 4 2Hz(The frequency of the oscillator is 2 Hz)
Z £ (Answer)B
f##T(Explanation):
a4 IR &1 E (Caleulation of core physical quantities)

BRITHEEEEs RO HIER:

1. FA#(Period) &4RENAE N =30 , ARE t=60s , KA T=1=22225;

N 30



2. $@IEE(Frequency): f =% s le =0.5Hz ;
3. #RiE(Amplitude)A. B Z2EIEEANMNE MR, RIEAFEME O 2linamiEE, #uUk
& A= 6% =Z e o

First, calculate the core physical quantities of simple harmonic motion:

1. Period: The number of full oscillationsis N = 30 |, and the total timeis t = 60 5 , so the

period T=;:~=%5=23 ;
2. Frequency: f=%=i={}.5 Hz ;

3. Amplitude: A and B are the two endpoints of simple harmonic motion, and the amplitude
is the distance from the equilibrium position O to the endpoint, so the amplitude A =

6 cm
—=3cm .

2
& TN 43 4r(Analysis of options)

B A3 BXNROEGHEN =15 NEH. HEDT, 1 PEARMBERY 4=
4x3cm=12cm , 05 FEHIMEIES 24 =6cm & 1.5 M ALMNEREHR 12cm+6cm =
18cm # 24 cm , A #HR.

The number of periods corresponding to 3 seconds is ;—2 = 1.5 periods. In simple harmonic
motion, the distance traveled in 1 period is 44 =4 x 3 cm = 12 cm , and the distance traveled
in 0.5 periods is 24 = 6 cm . Therefore, the distance traveled in 1.5 periods is 12 cm + 6 cm =
18 cm # 24 cm , so option A Is incorrect.

I B— X EIREN( 1 ERREETEEL 4 SIRE, B) 4x3cm=12cm , BIEF.

The distance traveled in one full oscillation (1 period) is 4 times the amplitude, i.e., 4 X 3 cm =

12 cm , so option B is correct.

EW C:AM 2s BNTHIER, BiRiEH 3cm (3 6cm ), CiFiR.
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The calculation of the period ( 2s ) is correct, but the amplitude is 3 cm (not 6 cm ), so
option C is incorrect.
B DAE Y 0.5 Hz # 2Hz , D iR,

The frequency is 0.5 Hz # 2 Hz , so option D is incorrect.

2 19 #(Question 19)
BE—TREN 50 TRAME 10 X/BNREKFEaAE), EshBEFHIHEED B8 AN
object with a mass of 50kg moves horizontally towards the right at a speed of 10m/s. The
momentum and kinetic energy are, respectively,)
A. 500kg-m/s , 2500)( 500,F3=-K/F , 2500 FLE., 2500 joules)
B. 2500,kg-m/s , 500)( 2500,F % /% , 500 &FE, 500 joules)
C. 500,kg'm/s , 5000)( 500,73 ->&/F , 5000 £RE, 5000 joules)
D. 5kgm/s , 500)( 53 FK/F , 500 F£E, 500 joules)
Z#E(Answer):A
4 (Explanation):
o FRIRAT
1. F & (momentum): & &, AR p=mv , RAEHIES p=>50kgx10m/s=
500,kg-m/s ;
2. FfE (kinetic energy): #R B, AR E=:mv? , RAMIBE B =;x50kgx
(10,m/s)* = 2500,] ,
e English Explanation:
1. Momentum: A vector gquantity, formula p = mv . Substituting the data, we get p =

50,kg x 10,m/s = 500,kg-m/s ;



2. Kinetic energy: A scalar quantity, formula E, = %mvz . Substituting the data, we get

Eie =5 X 50kg x (10,m/s)? = 2500,] .

8 20 #(Question 20)
BE—BERATKEMN 5 XKSNEEETEHHERESN), KiFEREAEEA
( g =10,m/s* )(If a water droplet with zero initial velocity falls from a 5-meter high eaves
(excluding air resistance), the speed at which the water droplet falls to the ground is { g =
10, m/s* ))

A, 5m/s(5 2K/Fb, 5 meters per second)

B. 10m/s(10 #/#h, 10 meters per second)

C. 2m/s(2 #/F», 2 meters per second)

D. 20m/s(20 #/Fp, 20 meters per second)
Z F(Answer)B
f##r(Explanation):

o ISR B BB RN E - i A I (velocity-displacement formula)i v* = 2gh

(v AKREE, g YEHIEE, h ATESE). RABIRS v=v2x10,m/s’ x5m =
4100 = 10,m/s .
* English Explanation:The velocity-displacement formula for free fall motion is v* = 2gh

(v is the final velocity, g is the gravitational acceleration, h is the falling height).

Substituting the data, we get v = /2 x 10, m/s® x 5,m = v100 = 10,m/s .

% 21 #(Question 21)

BE -/ ABESKESEH 37° fa9frh F=50N £ T, FEXKE@LEBHT 10 %,
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at an angle of 37° to the horizontal direction, which causes it to move a distance of 10m on a

horizontal surface. Given that cos37° = 0.8 |, the work done by the force F on the box is)

A

B.

C.

D.

400)(400 £H, 400 joules)
300J(300 £H., 300 joules)
500)(500 2B, 500 joules)

250)(250 45, 250 joules)

Z £ (Answer):A

24 (Explanation):

R SR 1B 1 M Th(work done by constant force) 94T W = Fscos@ (F A1EH KN,
s AR RN, 8 AN EMNBTEEIER). KAZIES W =50N x 10,m x 0.8 = 400,) ,
English Explanation:The formula for work done by a constant force is W = Fscosé@ (F is
the magnitude of the constant force, s is the magnitude of displacement, 6 is the angle
between the force and displacement directions). Substituting the data, we get W =

50N x10,m x 0.8 = 400,] .

% 22 B(Question 22)

—HEIEEIRG x MIET 5%, REA 10 K/, =0 HZEEMERR, THiHELE



#4492 (A simple harmonic transverse wave propagates along the positive direction of the x-axis,
with a wave velocity of 10m/s. The waveform at t=0 is shown in the figure. Which of the following
statements is correct?)
A.0~0.6 #A), = PIizshAYEEFE A 18cm(Within 0~0.6s, the distance traveled by particle P is
18cm)
B. t=0.6s Bt %, s P X EEHAEMNAEZRE 6cm(At t=0.6s, the displacement of particle P
relative to the equilibrium position 1s 6cm)
C.t=1.2s %, Fs Q MEER KAt t=1.2s the acceleration of particle Q is maximum)
D. t=14s B %], Fm M Ay Mt AEiEsh(At t=1.4s, particle M moves along the negative y-
axis direction)
EE(Answer)A
fi4r(Explanation)
ot 18 811 E (Calculation of core physical quantities)

BARIBRECEEE)MBEAT &4, HREIEERAZ YIRS

1. K& (Wavelength):BECE ST H, ABSRHIE(SIES)AIBEEEAD 8m, BUEIK A=8m

2. Ef(Period)ymEAR v=2, BEAM T=2=-""_=08s ;
3. #RiE(Amplitude) HECE P y FIRAETH, HKiE A=6cm .
First, calculate the core physical quantities of the simple harmonic transverse wave according
to the figure (waveform diagram) and the question conditions:
1. Wavelength: It can be seen from the figure that the distance between adjacent wave
crests (or troughs) is 8m, so the wavelength A =8m ;

. ) A . A_ 8
2. Period: From the wave velocity formula v = e the period T = hpe ﬂ,s

=08s:
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3. Amplitude: From the maximum value of y in the figure, the amplitude A =6cm .
iR I 43 #fr(Analysis of options)

o JETT A0~06s WETTEIEIRE At = 0.65=2T , t=0 MR P AT HBEARHBHRAL),
wEEP, RAaMEEFIGEE), 43 FEIHRERER 34 (R EHUEKa—F
EOIE, 3t 3 BIRIEIES). A\ A=6cm , 1588% 3x6cm=18cm , A IEH,
The time interval of 0~06s is At = 0.65 =ET . At t=0, particle P is at the wave crest
(maximum displacement). In simple harmonic motion, the distance traveled by the
particle starting from the wave crest in % period 1s 34 (wave crest — equilibrium
position — wave trough — equilibrium position, 3 amplitude distances in total).
Substituting A = 6 cm , the distance is 3 X 6 cn= 18 cm |, s0 A is correct.

o W B:t=06s XA 2T . FiS P WKEFED, - AMESIATERE, HaHE
X SEEALE AN 0. FFE 6om, #B iR,
t=0.6s corresponds to %T . Particle P starts moving from the wave crest, and after %
period, it will reach the equilibrium position, where the displacement relative to the
equilibrium position is 0, not 6¢cm, so B is incorrect.

o &I Ct=1.2s MIATEIEIFE At = 1.2s = 1.5T , t=0 BEE Q MTFEERE, Mi%Em
f, EESRBAMIEL( @ =——x ), £#5% 0 HILEEXN O®/IY. 15T FRA Q
DT EHMNE, SinEERERA, CHix.

The time interval of t=1.2sis A4t = 1.2 s = L.5T . At t=0, particle Q is at the equilibrium
position. In simple harmonic motion, acceleration is proportional to displacement [ a =
-%x ), and the acceleration is 0 (minimum) when the displacement is 0. After 1.5T,

particle Q is still at the equilibrium position, so the acceleration is not maximum, C is



Incorrect.

o I D:t=14s BATEIEIFRE At =14s=175T (B0 T +§T )o t=0 BB M B9¥RBN 718
Ay WIEFE(HE L THE HEReA % M AT THRER katA@ @ L), £ 1.75T
B, RRMEKEANVE, LEEEA 0, HIEGyMAFEIES), 8D ER.
The time interval of t=14s is At = 1.4s= 1.75T (ie, T +§T ). At t=0, the vibration
direction of particle M is the positive y-axis direction {(judged by the “uphill-downhill
method”: the wave propagates to the right, M is in the “downhill section”, and the
vibration direction is upward); after 1.75T, particle M reaches the wave trough position,

where the velocity is 0, not moving along the negative y-axis direction, so D is incorrect.

% 23 #i(Question 23)
BE-ATBEAEEDSL 3 B 6 B, T3 ZIEMAZ(Two electrical resistors have
resistances 30 and 6Q respectively. Which of the following statements is correct?)
A SRELRT B ELPE b 2 B, FFEERS B PR 24 2 B (When connected in series, the total resistance
is 2Q; when connected in parallel, the total resistance is 2Q)
B. SREXRTEE,0H 4 9 BR, FELRS S, PE 4 9 BR(When connected in series, the total resistance
is 90Q; when connected in parallel, the total resistance is 9Q)
C. ERERET ZEBPEY 9BR, FFELR B E.PE 28 2 BR(When connected in series, the total resistance
s 9Q; when connected in parallel, the total resistance is 2Q)
D. SRER 28 0H 4 2 B, I S8 45 9 Bi(When connected in series, the total resistance
is 202; when connected in parallel, the total resistance is 9Q)
Z &£ (Answer):C

4 (Explanation);
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1. HBPE & Ek(series connection): B EETFTEEEZM, A Re =R, +R; , A%
EB Ra=30+60=90 ;
2. @5 H(parallel connection) B BIMEME T RLMHM2H, AR =1+
7 RABER —=+ o= By =24,
* English Explanation:
1. Series connection of resistors: The total resistance Is equal to the sum of each resistor,

formula Rguies = Ry + Ry . Substituting the data, we get Regies = 3,2+ 6,2 =9,1 ;

2. Parallel connection of resistors: The reciprocal of the total resistance is equal to the

: . ¥ = N
sum of the reciprocals of each resistor, formula 5 Substituting the
Rparallei Ry R
1 1 1 1
data, we get A s =5 Roaratle = 2,42 .
B 24 Fi(Question 24)

R=20 S

HEMEFRTHEET, BA R=2,0 , MIAFXSKE, BERNTEA IR HAEHFXS
&, BEFRMARECH 2K, WERAMEME r 2(In the circuit shown in the figure, the resistor has
R = 2,0 . After disconnecting S, the voltmeter reading is 3V; after closing S, the voltmeter

reading is 2V. So the internal resistance r of the power supply is)



A. 3Q(3 B, 3 ohms)

B. 2Q(2 Bk, 2 ohms)

C. 4Q(4 BX, 4 ohms)

D. 1Q(1 Bk, 1 ohm)

% (Answer)D
f#tr(Explanation):

o FROCERHT A BB E 2 (closed -circuit Ohm's law) E = U + Ir (E JEBREEHE, U
ABEImEEE, | HBERERMR, r ARIRAFE).

1. BRFFFFE S B, EBRREAER, BRuREEFTHINE, B E=3V ;

2. HATFXSH, BERNSGE R MRS EERRERE U=2V), BRER (===
1A ;

3. KAFAEGRBEBER E=U+Ir , §3V=2V+1AXr K MBEr=10.

o English Explanation:Closed-circuit Ohm's law E = U + Ir (E is the electromotive force
of the power supply, U is the terminal voltage, | is the circuit current, r is the internal
resistance of the power supply):

1. When switch S is disconnected, the circuit is open, and the terminal voltage is equal
to the electromotive force, i.e, E =3,V ;

2. When switch S i1s closed, the voltmeter measures the voltage across resistor R
(terminal voltage U=2V), and the circuit current [ = % =-—=1A ;

3. Substituting into closed-circuit Ohm'slaw E=U+1Ir ,weget 3V=2V+1AXr ,

sor=11 .
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BEH - MRAZHERESE, SKEHN, BRSEEREFAZ, BERE Wtk
R SIRA TR S A balloon is filled with ideal gas. When the balloon rises, assume that
the volume of the gas remains constant, and the temperature decreases. In this process the ideal
gas in the balloon would)

A, & (Absorb heat)

B. &3 K (Increase pressure)

C. MEEE/]\(Decrease internal energy)

D. XF4MifiTh(Do negative work to outside)

Z £ (Answer).C
fi#4fr(Explanation):

o PXNETIEESEMAERDBEREWESH T FOFEMEL, RERTFHaEE
AIRE). BRAER, SERTIMEIIthARIMHETHI(W=0); BER(E, 5FFi950
AERUN, RRERUN. RIBANFEE—ER AU=Q+W, AU Afa. W=0, & Q A%, |
. AERERGEIRAEN, ERSHAFEEMIEL), REFRUNERR.

e English Explanation:The internal energy of an ideal gas depends only on temperature
(internal energy is proportional to the average kinetic energy of molecules, and
temperature is a measure of average kinetic energy). When the volume is constant, the
gas does no work on the outside and no work is done on it (W=0); a decrease in
temperature reduces the average kinetic energy of molecules, leading to a decrease in
internal energy. According to the first law of thermodynamics AU=0Q+W, with AU

negative and W=0, Q is negative, meaning the gas releases heat. By Charles's Law (when



volume is constant, pressure is proportional to thermodynamic temperature), a decrease

in temperature results in a decrease in pressure.

% 26 #(Question 26)

HE—1YEEE i EFEREFR, EAXNMEMII-T0 BB, Tt=SHEA, TAEEE
a9 =2(During the ascent of an object being thrown vertically upwards, gravity does —70) of

work on the object. Ignoring air resistance, which of the following statements is correct?)

A, EHEREREZ 70 &E (The gravitational potential energy decreases by 70J)

B. E1#EEEIN 70 &£ E (The gravitational potential energy increases by 70J)

C. #AkaER /> 70 &£H (The mechanical energy decreases by 70J)

D. T #EERFFAFEL(The gravitational potential energy remains constant)

Z £ (Answer)B
f#4(Explanation):

o HXMITENMIMEBENHEEUNRRN W, = —4E, (ENHBIED, EHFHEER/
EHMATh, EHBEELBKR). EHMTHI-70), FEHBLELN 70). FTESBEH,
RBEHHEY), VWETEGESENHEREEL, SHMERE).

e English Explanation:The relationship between work done by gravity and changes in
gravitational potential energy is Wy = —4E,, (positive work done by gravity reduces
gravitational potential energy; negative work done by gravity increases gravitational
potential energy). Gravity does —70] of work, so gravitational potential energy increases
by 70). Ignoring air resistance, only gravity does work, and mechanical energy is
conserved (kinetic energy and gravitational potential energy convert to each other, with

total mechanical energy unchanged).
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B 27 B(Question 27)
HRHRT—RSEMNBRHD 16 £, W 05 HHBT SLEBEAIBEREA(f the current
passing through a wire is 1.6A, the amount of charge passing through the cross-section of the
wire within 0.5s is)
A. 1.6C(16 FE£, 1.6 coulombs)
B. 1.2C(1.2 FE€, 1.2 coulombs)
C. 2.0C(2.0 EE€, 2.0 coulombs)
D. 0.8C(0.8 FE£, 0.8 coulombs)
Z £ (Answer):D
fi#4fr(Explanation):
o PXMITEAHEXRA 1= (WA, o HHER, ¢ ANE), THE 9=t ,
HKAEIE I=16A . t=05s, 8 ¢g=16A%05s=08C .
e English Explanation:The definition of current is / =% (I is current, q is charge, t is time),
which rearranges to q = It . Substituting the data I = 1.6,A and t =0.5,;s , we get

q= 1,6,}5., x U.S,S = U.B,C .

8 28 #(Question 28)
BB —ERENBEESE, REREAE, EoEy), MWEEIRS(A certain mass of ideal gas,
with its temperature kept constant and pressure reduced, its volume would)

A. IEIN9F ST BE(All options above are possible)

B. 1K (Increase)

C. ®i/\Decrease)



D. {®¥FA%F(Remain unchanged)
Z%£(Answer):B
4T (Explanation):

o X —ERBMEESEEFELEPBREBEEEEEBoyle's Law): pV =C (p
AlESR, VAR, CAER). ZERERN, BEAEN, ERSERMKRIE. B,
EIBEUNE, RFRLIRIRK.

e English Explanation:A certain mass of ideal gas follows Boyle's Law in an isothermal
process: pV = C (p is pressure, V is volume, C is a constant). This law states that at
constant temperature, pressure is inversely proportional to volume. Therefore, when

pressure decreases, volume must increase.

% 29 F(Question 29)

BE:=ANSEMA B C ITSED=AEMN=/TRA, A. BIJFES, BEFB. CX AN
BHNEN F, MEMR, B Fr 5 BA MEKEHERA/NT 60°, MXTBE CHERH
2 (Three point charges A, B, and C are located at the vertices of an equilateral triangle, with
both A and B carrying positive charges. The resultant forces of the electrostatic forces of the two

charges B and C acting on A is shown as F, in the figure. Given that the angle between F, and

the extension line of BA is less than 60°, what is the correct judgment about the charge at C?)

A, T1EE, B/ T B(Positively charged, charge amount less than B)
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B. Wi, HBEEAT B(Negatively charged, charge amount greater than B)

C. #1EH, HHE&E AT B(Positively charged, charge amount greater than B)

D. #feE, BEE/)\T B(Negatively charged, charge amount less than B)
Z £ (Answer):D
&4 (Explanation):
X EERRE(FL=AF, A, B, CAMR), WORASFTAT, E—BAEi

1 #IWMA. CCHIER)A, BIYHIER, & CHIEH, W Cx AMNBENNRACHCARE
K&moh), B A MERE HthhFNCE BA BERLEN), MRINENS BA BEKENER
HRTFFF60°, SET ZANTF60"FE, WA, CHiR

2. W B(C M., BEEAT B)C HRABH, C3f AMNFHENASINCE AC ARIER
C), ECHBEEATB, W CHAMSIT Fea>Faa BX AMKA), RI\FTMAREN,
BN5BA BKEMKRALKATF 60°, FHEBMTHM. WBHER

3. WM D(C ., BEB/NFB)CHRAE, CXABENHISINCEACIERC), &
CEBFEBNTF B Fea < Fpa HEFAIMAHEN, &4 Fi 5 BA EKEMEA/NT 60°,
S@TRE—3, WD IEH.
English Explanation: Combined with the schematic diagram uploaded (equilateral triangle with
A, B, C as vertices), the core force analysis is as follows, and each option is analyzed one by one:

1. Options A and C (C is positively charged): Both A and B are positively charged. If C is
positively charged, the electrostatic force exerted by C on A is a repulsive force (outward along
the extension of CA); the electrostatic force exerted by B on A is also a repulsive force (outward
along the extension of BA). The resultant force of the two repulsive forces must be greater than

or equal to 60° with the extension of BA, which contradicts the question’s “angle less than 60",



so A and C are incorrect;

2. Option B (C is negatively charged, charge amount greater than B). When C is negatively
charged, the electrostatic force exerted by C on A is an attractive force (pointing to C along AC);
if the charge of C is greater than that of B, the attractive force Fg4 > Fps (repulsive force
exerted by B on A). According to the parallelogram rule, the angle between the resultant force
and the extension of BA will be greater than 60°, which does not meet the question conditions,
so B is incorrect;

3. Option D (C is negatively charged, charge amount less than B): C is negatively charged,
and the electrostatic force exerted by C on A is an attractive force (pointing to C along AC); if
the charge of C is less than that of B, then Fq4 < Fg4 . Combined with the parallelogram rule,
the angle between the resultant force F, and the extension of BA is less than 60°, which is

completely consistent with the question, so D is correct.

2 30 B(Question 30)

[P
& _ JN

BERWEMFR AN TFEFMBEEFNTTEER M. N KERE, BRENDHEEER
HENFETEL, P.Q ZBHPFHBN R, THNREIERAYE(As shown in the figure, two parallel

metal plates M and N with equal and opposite charges are placed horizontally. The electric field
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lines between them are parallel lines with equal intervals, and P and Q are two points in the
electric field. Which of the following statements is correct?)
A MFIEE, N H {8 (M has positive charge, N has negative charge)
B. P. Q AMmaizsE A/ \HE(P, Q have equal field strength)
C. P. Q MEMBHEMFHEIIAE (Both the electrical potential and field strength at P, Q are
different)
D. P. Q WAMEHMEE(P, Q have equal electrical potential)
Z % (Answer):B
24 (Explanation):
o SRR
1. i RUH|HT. B 52 17 B (8 [RHE<F, 15 BAAAR 8] 24 258 8 H(uniform electric field);
2. ZEFRYBEHPELRSEANNTIEHIAER, WP, Q WAIHBAF(E B IE
#. CihiR);
3. BEAMABRHEHEBBFMER, P. Q FER—FHHE(equipotential surface),
B EARE(ED D $#5iR);
4. AR HET B ETEARE, TERE M. N AHBEMGER A $#iX).
e English Explanation:
1. Electric field type judgment: Parallel and equally spaced electric field lines indicate a
uniform electric field between the plates;
2. Electric field strength characteristics: In a uniform electric field, the magnitude and
direction of electric field strength are the same at all points, so the field strengths at

P and Q are equal (Option B is correct, C is incorrect);



3. Electric potential judgment: Electric potential decreases gradually along the direction
of electric field lines. P and Q are not on the same equipotential surface, so their
potentials are different (Option D is incorrect);

4. Plate charge judgment: Without the direction of electric field lines marked, the
positive and negative charges of M and N cannot be determined (Option A is

incorrect).

% 31 #(Question 31)
BEH—RKE L=05m . BEER | =2A NESENERMBNEE B = 04T 598#
HP, WHTESSEFERT@QNERL 30°, WSLRBIGRIBFHAR/NHB(A straight wire
with length L = 0.5,m and a current of I = 2,A is placed in a uniform magnetic field with a
magnetic induction intensity of B = 0.4,T . The angle between the direction of the magnetic
field and the direction of the current in the wire is 30 degrees. The ampere force acting on the
wire is)

A. 0.4N(0.4 &, 0.4 newtons)

B. ON(O &4, 0 newtons)

C. 0.2N(0.2 &4, 0.2 newtons)

D. N (Z4)
& % (Answer):C
B4 (Explanation):

o HPXBITRIBNARA F=BILsind (6 AWBHERRAEMAEA). KAEIE B=

04T . I=2A . L=05m . sin30°=05, /% F=04Tx2AX05mx05=

0.ZN .
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¢ English Explanation:The formula for Ampere force is F = BiLsinf (8 is the angle
between the magnetic field and the current direction). Substituting the data B = 0.4,T ,
I=2A , L=05m , and sin30°=05 , we get F=04TX2AX05mx05=

0.2,N .

% 32 B(Question 32)
BB AERENEE B=08T MRS T —MERLBEMNER S=05m? , ZBFEMN
EE RSB T EEAN 60°, WFTELEARBEKX/A(N a uniform magnetic field
with a magnetic induction intensity of B = 0.8,T , a rectangular coil has area S = 0.5,m? , and
the angle between the normal direction of the coil plane and the direction of the magnetic field
is 60 degrees. Therefore, the magnitude of the magnetic flux passing through the coil is)
A. 0.2Wb(0.2 3518, 0.2 webers)
B. 0.8Wb(0.8 3518, 0.8 webers)
C. 0.4Wb(0.4 %18, 0.4 webers)
D. 0.6Wb(0.6 18, 0.6 webers)
Z E(Answer):A
f#tr(Explanation):
o TR BEE B (magnetic flu)fIEX TN A ® = BScosd (0 H&BEx% A5G
EMAEEB). RAKE B=08T . $S=05m? . cos60°=05 , 1§ & =08Tx
0.5 m?x05=02Wb .
e English Explanation:The definition of magnetic flux is @ = BScos8 (B is the angle
between the normal direction of the coil plane and the magnetic field direction).

Substituting the data B=08T , $§=05m* , and cos60°=0.5 , we get ¢ =



0.8Tx0.5m?x0.5=0.2Wb .

2 33 B(Question 33)

BB MEMT a—RBEFEERAEER | HKESEZEAEN BE—MERERBEIE abed,
Hih be 5FLFT. BBIFEHERR |, E2E&RBRME A EIIEA, M(Asshown
in the figure, on the right side of a long straight wire with a current | flowing in the direction
indicated in the diagram, a rectangular metal wire frame abcd is fixed, with its side ad parallel
to the wire. By adjusting the current |, the magnetic induction intensity at each point in space

increases uniformly over time. Then,)

Ia

d C

A BIERBREBFEMNABA a—b—c—>d—a (The induced current in the frame has
direction a—b—c—d—a)
B. ZGAE A Ay R LAY BB A AT K (The induced current in the frame gradually increases)
C. EZHKERmAHLLEESN(The frame experiences an ampere force horizontally
towards the right)
D. i bc ZE|HLEE KNI (The ampere force acting on the edge cd is constant)
E £ (Answer).C

fi#tr(Explanation):



{3

®

HRSCRBAT Ao DR R RIBEN . BRER. AN B MBEN TR, BE—RmEm

1 &M AR RAE)BEZEENTH, KESEGMRSHTREARAEE, #EN
BEHIBKR, REARBEREBBR, RBFER, BEERNBHERSEERIBX,
WBRNERED DO EERE RN, BFRERBEN, LEPRBEERAGEA a—>d—crb—a,
ik a—b—c—d—a, A fEiR,

2. IETN BORRRL B R AN RERRL SR R RERS ()1 538 K, BD AB/At f85E; LEERFA S A%,
AR FEBMRNER, BREEHHE E=AO/A=AB/AtS(® HBHER), E1EE, LIEBMEALE,
B ER I=E/R, BEBRI/NARE, BH#HR

3. B CRAEZ BN 7o) RIEFREERNIER, BREBROBRERMAFSIERNER
MREMBRIRK), LERZRGHBRIBK, SoUHRENEGMES, WEEIZNRE
AT EKFEAMETRE#RATH, SLAENRZRITHSS) CIER

4. W D(cd ARIBH RN RFHAKXF=BIL, bc ARR IEE. KELALE, BHEN
5% B BRATEIIISIE R, ) be AR BIMZFHFEHIE KR, WMIETRE, DAEiR.

English Explanation: The core knowledge points: Ampere's rule, Lenz's law, Faraday's law of
electromagnetic induction. Analyze each option one by one:

1. Option A (direction of induced current): According to Ampere's rule, the magnetic field
direction on the right side of the long straight wire is perpendicular to the paper inward; the
magnetic induction intensity increases uniformly, and the magnetic flux in the wire frame
increases inward. According to Lenz's law, the magnetic field of the induced current will hinder
the increase of magnetic flux, so the direction of the induced current's magnetic field is
perpendicular to the paper outward; then by Ampere's rule, the direction of the induced current

in the wire frame is a—d—c—b—a, not a—b—c—d—a, A is incorrect:
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2. Option B (magnitude of induced current): The magnetic induction intensity increases
uniformly with time, that is, AB/At is constant; the area S of the wire frame is unchanged.
According to Faraday's law of electromagnetic induction, the induced electromotive force
E=AD/At=AB/At-S (P is magnetic flux), so E is constant; the resistance of the wire frame is
unchanged, and by Ohm's law I=E/R, the magnitude of the induced current is constant, B is
incorrect;

3. Option C (direction of Ampere force on the wire frame):. According to the corollary of
Lenz's law, the effect of the induced current always hinders the cause of the induced current
(increase of magnetic flux); the wire frame will move to the right where the magnetic field is
weaker to hinder the increase of magnetic flux, so the direction of the Ampere force on the wire
frame is horizontally to the right (consistent with the magnetic field distribution in the schematic
diagram, the magnetic field on the right side of the wire is weaker as it is farther away), C is
correct;

4. Option D (magnitude of Ampere force on side cd): The Ampere force formula is F=BIL.
The current | and length L of side bc are constant; but the magnetic induction intensity B
increases uniformly with time, so the Ampere force on side bc gradually increases, not constant,

D is incorrect.
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T % E#AY2(As shown in

the figure, there is an electric field in space with two points a and b. Which of the following

a

statements is correct?)

A. b SEIEIFHBE AT a 5(The electric field strength at point b is greater than that at point
a)

B. a mMEHEE KT b &(The electric field strength at point a is greater than that at point
b)

C. %817 A 5588 (This electric field is a uniform electric field)

D. a. b A AR BEFHEE ANHZE(The electric field strength at points a and b is the same)

& £ (Answer):B
B4 (Explanation):

o FRICRATEB IR AR B E R BB 1538 E AY K )\ (electric field strength is reflected by
the density of electric field lines), HETIH, a AVBEFHLLL b SHE, #a 2B
SEEAT b R(GEMW B IE®, A. D fHiR). SJRBHNEHLEETHTFENELZ, Ed
B A% MR IZFIEGET C $HiR).

e English Explanation:The density of electric field lines reflects the magnitude of electric



field strength. It can be seen from the figure that the electric field lines at point a are
denser than those at point b, so the electric field strength at point a is greater than that
at point b (Option B is correct, A and D are incorrect). The electric field lines of a uniform
electric field are parallel and equally spaced straight lines, and the distribution of electric

field lines in the figure does not meet this characteristic (Option C is incorrect).

& 35 F(Question 35)

BEMEMR, — P EBEENEEE A FEY, —RESHOUGREEHEFEMEC O, A
S a=30", FEMRSE 1 WAL 2 BFER, WEBETHEA(As shown in the
figure, the cross-section of a glass cylinder is semi-circular. A thin monochromatic beam travels

through the cylinder towards the center of the semicircle O at an incident angle of a = 30° .

The reflected beam 1 and refracted beam 2 produced are exactly perpendicular to each other.

Therefore, the refractive index of the glass is)

A V3

N

B.

w|& Gl
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[

'%ﬁ(hnswer]:ﬁ
###7(Explanation):
o FRIRAT
1. REEEERHEAFTASH, SRHA o' =30 ;
2. THBHERHASHHLER WEHTLSHHANKEHD 900°, FSILEXE,
8 y =90° —30° = 60° ;

3. iFERAMNZEIFTHE ny =1 PARKE, B nysina = nysiny | §F n, = L1

siny

e English Explanation:
1. Law of reflection: The angle of reflection is equal to the angle of incidence, so the
angle of reflection a’ = 30° ;
2. Refraction angle calculation: The reflected beam and refracted beam are
perpendicular, so the angle between them is 90°. Combined with geometric relations,
the refraction angle ¥y = 90° — 30° = 60° :

3. Snell's Law: Light enters glass from air (refractive index ny =1 ). From n;sina =

. si sin30° 0.5
masiny . weget n; == =mn="m=143"
z

% 36 @ (Question 36)

d

AP P rrrri it irerriyrrrirsy

MEINEMR, —AWENERTERNPENE, BPRRcTHMEa, b, oo d EMUE



AR E A, HAPIEHEYR(The trajectory of a leaf falling from the air is shown in the figure,
the velocity directions of the leaf at positions a, b, ¢, and d are indicated. The correct direction
1s)
A a
B. b
C o8
D. d
Z % (Answer):D
fi#4r(Explanation):

P BT MR S DM s E, BREEES RGBT IZSNT%E,
X2 2B B R A O

English The core knowledge point: when an object moves in curvilinear motion, the
instantaneous velocity direction is always along the tangent direction of the trajectory at that

point, which is the core law of curvilinear motion.

2 37 #(Question 37)

L EEEEEEEEEEE LTS

v

BEWERT, —RFEGREBA m NERASE h SRFERE v i, BREFHEASE
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ML BE 4 (As shown in the figure, a student throws a basketball with a mass of m from a height
of h at an initial velocity of v, and the basketball just enters the basket with a height of H above
the ground. Taking the ground as the zero potential energy surface, ignoring air resistance, and
let the magnitude of gravitational acceleration be g, the mechanical energy of the basketball
entering the basket is)

A %mv2 + mgH

B. %mv2 +mg(H — h)

E: %mvz + mgh

D. %mvz +mgH + mg(H — h)

£ (Answer):C
24 (Explanation):

o PXMBIT-FIT=REHE, BWEKIFEHMIY, #HEESPE(mechanical energy is
conserved), BPHL BFEOHARBE S T H AE ERAOYAMEE. WEEMIE SIS E
NHEMEZH: E=mv? +mgh , SEEAKERNSHAREED X EGET C EH).

e English Explanation: Ignoring air resistance, only gravity does work on the basketball, so
mechanical energy is conserved, meaning the mechanical energy at the time of throwing
is equal to that when entering the basket. The mechanical energy at the time of throwing
is the sum of kinetic energy and gravitational potential energy: E = %'Jr:-“.w.ﬂ‘2 + mgh | so

the mechanical energy when entering the basket is still this value (Option C is correct).

% 38 #(Question 38)

BB —WREN 2 WARE, Ratlh®EA 30 TR, AKERE LN 72 FX/HEESDR



TU, NS ZEEZEE TR ZF AR A(A car with a mass of 2 tons and an engine with a
power of 30kW travels at a constant velocity of 72km/h on a level ground. The resistance
experienced by the car while driving on that road is)

A 5x10%N ( 5% 1034 )
B. 6x103N ( 6x 1034 )
C. 1.5x 10%N ( 1.5x 10%,4 )
D. 2x 103N ( 2x 1034 )
Z % (Answer).C
24 (Explanation):
o FRIFEAT
1. BfgE—72km/h = 20m/s, 30kW = 30000W;
2. WEARAEDRTRE, H310 F 5B § FEF = 0, ZIHE P=Fr=
fv
3. EAWE: f=2=2""=1500N =15 X 10°N .
¢ English Explanation:
1. Unit unification: 72km/h = 20m/s, 30kW = 30000W;
2. Power formula: When the car travels at a constant speed, the traction force F balances

the resistance f (F = f), and the engine power P = Fv = fv ;

30000,W

3N
e = 1500,N = 1.5 X 107,

. . P
3. Resistance calculation: f = - =

2 39 F(Question 39)
BE— NRMNE—SEEE v, KERE, E2OKESDE L. BEER—SERAEE
2v, BSOKEH Y, ERE—HE, AT SMED, W kb4 B (A ball is thrown horizontally
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from a certain height at an initial velocity of vy and it lands on a level ground. Then, the ball is
thrown again at the same height horizontally at an initial velocity of 2vy and it lands on the
same ground. Ignoring air resistance, during the second throw of the ball))

A, IKERLFET A JRKAY 2 £5(The horizontal displacement becomes twice of the original)

B. T&R |83 A FEFM 2 f&(The time taken to fall becomes twice of the original)

C. KEMFZE AHFEFRA 1/2(The horizontal displacement becomes half of the original)

D. T%mt(e) 3 hE3EAY 1/2(The time taken to fall becomes half of the original)

E £ (Answer):A
4 (Explanation):
o« XA
1. THMETIEH0E AT 0D QEEHRES, TENBRBERE, = = .

R S EAEE, &R e AEGET B. D $RiR);

2. KFENBIKEREADRELER, UFE x=vt . BERWREH 2v, , BFfE
t A, BUKFABETAHRER 2 F0EW A EH, CHiR).

¢ English Explanation:

1. Falling time: The vertical direction of projectile motion is free fall, and the falling time
is determined by the height, t = E . The throwing height is the same twice, so the
falling time i1s unchanged (Options B and D are incorrect),

2. Horizontal displacement: The horizontal direction is uniform linear motion, and the
displacement x = vyt . The initial velocity is 2v, for the second time, and the time
t is unchanged, so the horizontal displacement becomes twice the original (Option A

is correct, C is incorrect).



# 40 Fi(Question 40)
BEmEMfR BIAEESFNYE A BRERKEREMIFEDAKEREREZ E. BBEYIEAE
X B A #EE, M(As shown in the figure, if two objects A and B with equal mass are placed on a

horizontal disk rotating uniformly around the vertical axis, and the two objects remain stationary

B@ AD

relative to the disk, then)

A ARNREES B M AIEEHF(The angular velocity of A is the same as B)

B. AMLREES B RILEEAHEEF(The linear velocity of A is the same as B)

C. AHIMEE AT B B9AEE(The angular velocity of A is greater than that of B)

D. AMAEE/T B89 EE (The angular velocity of A is smaller than that of B)

£ (Answer):A
&4 (Explanation):

o HXETA. BEEZ-EREEMIERD), BT IHH¥%E)(coaxial rotation). ik
;AR R FEE Y 3% F (angular velocity), BUEDT A E#, C. DR, 4&EE v=
wr (r AER¥EF), B A BEEMNERARRE, NgEEAROED B #HiX).

e English Explanation:A and B rotate uniformly around the vertical axis with the disk, which
Is a coaxial rotation. Objects in coaxial rotation have the same angular velocity, so Option

A is correct, and C and D are incorrect. The linear velocity v = wr (r is the rotation
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radius). If the distances from A and B to the rotating axis are different, their linear

velocities are different (Option B is incorrect).

% 41 H(Question 41)
BE—1REN m PEMNEIEFIEERTE, FH=ESEN, St « BV E 39K
ThiA T 5 (An object with mass m falls freely from rest. Ignoring air resistance, the power
delivered by gravity on the object over time t is)
1 2
A. Smgt

B. mgt

D. %mgt
ZE(Answer):.C
fiZ4r(Explanation):
o FASCRRAT:
1 BHTENER v=gt (Hv=v,+gt ., FIEE v,=0);
2. WEPNENNBEINE P =Fvcosd , EHSEEFEMER( 6 =0, cos0’ =
1), & P=mgv=mg-gt=mg?t ,
e English Explanation:
1. Velocity of free fall: v = gt (from v = vy + gt , initial velocity vy =0 );
2. Power formula: The instantaneous power of gravity P = Fvcos@ . The direction of

o

gravity is the same as the direction of velocity ( 8 = 0° , cos0" =1 ),s0 P = mgv =

mg - gt = mg®t .




B 42 #(Question 42)

a 2 b
X X X X X X X
1 |
X X X X X X X
d c

¥ ;

MEfT, EEAHNEE UREESH abed, MBESSHTREENTREDT. SH
FE-RTEHBINEEE of, EEEBHEOALTHBHNITEP. THHEEREIZ(As shown
in the figure, a fixed U-shaped metallic rail abcd connected with a load is placed in a uniform
magnetic field perpendicular to the plane of the rail. There is a freely slidable metal rod ef on
the rail. During the leftward translation of the metal rod, which of the following statements is
correct?)
A. Fid ebcf [B]5EAYHLE &2 (The magnetic flux passing through the ebcf loop remains
unchanged)
B. ZFid ebcf [B1E& A9 88 8 3 /)\(The magnetic flux passing through the ebcf loop decreases)
C. ae ER BB iRKi@Z (There is a current flowing through segment ae)
D. bc B2 &8 37382 (There is a current flowing through segment bc)
#®(Answer)D
fi##fr(Explanation)
Bl JRIE 5 #r(Analysis of core principles)

A AEHBERELHRRBRNERNTERG, SEREMEATHREFIFNT, &
IMREE A
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1. @@ E(Magnetic Flux):BBEB/ARN ©=B-S ( B HORBMPPHBBRIEE, (8
EARE; S A ebcf BERHFRER). £BE of LT, ebcf BIEHABZER
S FHER, EilbFidZERHOBEBERBE TR,

2. [V ER A %44 (Condition for Induced Current Generation): -5 E i + Fid[E
BHEBBRETMN, —HR—AT, BEERNEASQBARS, FHSEEE
BB TR R

This gquestion focuses on the judgment of magnetic flux change and the generation
conditions of induced current, which are analyzed as follows combined with the figure and the
question conditions. The core basis is:

1. Magnetic Flux. The formula of magnetic flux is @ =B-S ( B is the magnetic
induction intensity of the uniform magnetic field, which is constant; § is the effective
area of the ebcf loop). When the metal rod ef translates to the left, the effective area
S of the ebcf loop gradually increases, so the magnetic flux passing through the loop
increases accordingly.

2. Condition for Induced Current Generation: Closed loop + the magnetic flux passing
through the loop changes, both are indispensable; the induced current only flows in
the closed loop, and there is no induced current in the non-closed loop part.

IR I 4 (Analysis of options)
o AT AHBBEAIN ® =BS5S TH, £EHELB ebcf MRERER, BRRIRE

B {8, AltEH@ BT K, FIERIFATE, A $51% . According to the magnetic flux formula

@ =B -5 | the area of the ebcf loop increases when the metal rod moves to the left, and

the magnetic induction intensity B is constant, so the magnetic flux increases instead of



remaining unchanged, A is incorrect.

o I BEEERLRIEST, ebcf BIERBEEBBEABMER, #BEEZTX, i
I/, B$Hi®. Combined with the analysis of core principles, the area of the ebcf loop
increases with the leftward movement of the metal rod, and the magnetic flux increases
accordingly, not decreases, B is incorrect.

o EIN CRENERREAESEEANE, ae BRABT ebef AEEMBEHA—FA, Bk ae B
ERERMIE, CHiR. Theinduced current only flows in the closed loop, and segment
ae is not part of the ebcf closed loop, so there is no current passing through segment ae,
C is incorrect.

» &I Debef MWANAEERE, HEBRABNFIZEENEBREXR, WEREER
S &, BRERPHRNER~E; bc RRIZNSEBN—IS, HbcBREH
Jumid, D 1IE#. ebcf forms a closed loop, and the magnetic flux passing through the
loop increases when the metal rod moves to the left, which meets the condition for
generating induced current. Therefore, an induced current is generated in the loop;
segment bc is part of the closed loop, so there is current passing through segment bc, D
is correct.

B (Summary)

FliriB B EUNRRENFAR @ =8B-5 P'HRER § "MHREBE B "HEK,
FrRNEREETE BREHE ASEE M EBEE BN %EMF. The key to judging
the change of magnetic flux is to analyze the changes of “effective area S§" and "magnetic
induction intensity B" in the formula ¢ = B - § ; to judge whether an induced current exists,

two conditions must be met simultaneously: “closed loop™ and “magnetic flux change”.
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%8 43 F(Question 43)
+Q -5Q q
o L2 &
A B C

BEWEFRR AMEENERREITHAREMEEEEZETNA. BRA, BEESH
A +Q M -5Q , EA. BHEKEZEF—R C BE—1REHq ZBEIEMNFHEEHK
A Fy . EM AB =BC . fM I THEHERREMEENERE, WSBEqXEaEE
AFXINER F, , N % #1(As shown in the figure, two identical metal balls (both of which can
be considered as point charges) are fixed at points A and B in vacuum, with charges of +Q and
=5@ , respectively. A point charge q is fixed at point C on the line extending from A to B. The
magnitude of the electrostatic force acting on this charge is F; . It is given that AB = BC . If
the two charged metal balls are brought into contact and then returned to their original

- , ' : F .
positions, the magnitude of the electrostatic force acting on charge q becomes F, . Thus, F—‘ is)
2

21
10

A,

21

B o

19

B oo

19
16

(B8
Z % (Answer).C
fi#4fr(Explanation):
% AB=BC=I, HIREFIHIERE, REECEENEETIEMNE, HEOT:

Let AB=BC=| and the test charge be a positive charge. The calculation is as follows according

to Coulomb’s Law and the charge distribution rule:



1. it# Fi(Calculate Fi):

A REH(+QI q BB N: F) =k = kot (RHEE);

(21)*

B AEBH(-5Q)% q RN Fp = k2 (BlhE#);

RIRBHE q FEHECNARBHEECHNEN B F=F—F =k — k=22,

412 42

Qq _ , Q4
(212 k4£2

Electrostatic force exerted by point charge A (+Q)onq: Fy =k (repulsive force

to the right);

Electrostatic force exerted by point charge B (-5Q) on q: Fp = ksf'—zq (attractive force to the
right);

The electrostatic force on the test charge q is the resultant force of the electrostatic forces

SQq o T Qq _ 4, 190q

from the two charges, so F, = Fg — Fy = k— LT A

2. 11H Fz(Calculate F2):
BRI ERFMBE A NREME, BEEPHELS, 2E8FE 04=0-50=-4Q ,
EaRmNREBE RN —20 ;

A EEBHE(-2Q)% q BB B = k22 = k2L (31h@%);

412

REBRE(-20)%F q BIEREBEN: Fp' _km" @lhEE):;
E&h B=F'+F'= kaJJrkzoq 52

212 22 °

When the two balls with opposite charges are brought into contact, the charges first

neutralize and then are evenly divided. The total charge Q 4 = @ —5Q = —4Q , and the charge

of each ball is —2Q after division;

209 _ | 0q

Electrostatic force exerted by point charge A (-2Q)on q: Fy' = e =kes

(attractive force

to the left);

Electrostatic force exerted by point charge B (-2Q)on q: Fg' = L: (attractive force to the
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left);
Resultant force F, = F,' + Fg' = k%"; + k%‘zi = k% ,
3. itH® Fi/F(Calculate Fi/F2):
L AT
B kZy 10
Fy T . y
— = —25-=— 50 Cis correct, and ABD are incorrect.

B KT 10

£ I, i& C. (In conclusion, select C))

% 44 Fi(Question 44)
BE—RE m=06kg BEEKP v, = 2m/s MEEKFERELESE), fEEHRENEES,
B vy = Lm/s RUREKFEA RS, RIRSEEAEMNEN 01 7, NEEEX B FY
KEER D AN H(FITESESN, g =10,m/s® )(A basketball with a mass of m = 0.6,kg
moves horizontally to the left at a speed of v, = 2,m/s . When it hits a hard wall, it bounces
back horizontally to the right at a speed of v, = 1,m/s . If the ball is in contact with the wall for
0.1 seconds, the average horizontal force exerted on the basketball by the wall is (Neglect air
resistance, g = 10, m/s* ))

A. 1.8N(1.8 4, 1.8 newtons)

B. 12N(12 &, 12 newtons)

C. 18N(18 &, 18 newtons)

D. 6N(6 4, 6 newtons)
Z 2 (Answer).C
fi#4fr(Explanation):

o R4



1. HEBEEESIINTEFTHEENL, Fadt=»4p=mv,—mv ;

2. AEAEBKEREITESRE, v,=-2m/s, v,=1m/s ;

3. 3 Fx0.1,5=0.6kg X 1,m/s—0.6,kg X (=2,m/s) = 0.6+ 1.2 = 1.8kgm/s , R
18 F=18N ,

e English Explanation:

1. Momentum theorem: The impulse of the resultant force is equal to the change in
momentum, Fegpandt = dp = mv, —mv;

2. Direction regulation: Take horizontal to the right as the positive direction, v; =
=-2m/s , v, =1m/s ;

3. Calculation: Fx0.1s5=06kgx1m/s—0.6kgx(—2m/s)=06+12=

1.8,kg-m/s , solving for F = 18,N .

% 45 B(Question 45)

Vi i AT T AT

B EM R, EAEESA 4m, 3m. 2m. m /IR A, B, C. DBRITNSENEEE
HEERE, BEEOR, 4TF#ERSES EHMEEHNg. HHMB. CZEMNMATL, WU
B%i8 B. C BYINEE S 318 (As shown in the figure, four small balls A, B, C, and D with masses

of 4m, 3m, 2m, and m, respectively, are connected to each other through thin wires or light
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springs, suspended at point O, in a stationary state with a gravitational acceleration of g. If the
thin wire between B and C is cut, the accelerations of B and C at the instant the wire is cut are,
respectively:)
A 2g,15g
B. glkg
€ g,05g
D. 2g, 0.5¢g
Z % (Answer):B
24 (Explanation):
o FRIFEAT
1. BIETRTSENNF#5%) C. D Bk, B.CAIFLEMAN T = (2m+m)g =3mg ; 3¢ B,
ETRRS F=3mg+3mg=6mg BAESN3mg + WAT);
2. BUMAER(E)MIHNTE, BHA/SN Fp=F—3mg=6mg—3mg =3mg , M&EXE
ap=22=g ;CHIAH F,=3mg (ENSDMRN) MEE ac =2 2=15g ,
¢ English Explanation:
1. Force balance before cutting: For the whole of C and D, the tension T of the wire
between B and C is T = (2m + m)g = 3mg ; for B, the upper tension F = 3mg +
3mg = émg (gravity of B is 3mg + tension T);
2. At the instant of cutting: The spring force remains unchanged. The resultant force on
3mg

Bis Fg = F —3mg = 6mg —3mg = 3mg , and the acceleration az = =g

the resultant force on C is Fr = 3mg (gravity and tension of D), and the acceleration

Img
ar = E — 1-55' .



%8 46 F(Question 46)

BEMEMR, KERENFTERSNFimERE—HMER S ab JEER EXEEFR
®, — M IREHEAFUERYE. 4 ab ARSI, THRZELFHAIZ(AS shownin
the figure, the two ends of parallel metal rails placed horizontally are connected with a resistor
R. The wire ab can slide on the frame without friction, and a uniform magnetic field passes
vertically through the frame plane. When ab moves uniformly to the right, which of the following

statements is correct?)

a
X X x xX§ X
B
Rl X x x X .
X X X XQ X

b
A RESH ab R —FRE, WESN, S ab hIEEER LRIFDEE(As long as

the wire ab reaches a certain velocity and the external force is removed, the wire ab can
also maintain a uniform motion on the frame)

B. 54k ab NMXFZEK 1, EZEIREIZ N (Wire abis not only subjected to tension force, but
also to magnetic field force)

C. §% ab MEEEFEEE, EHWABME R MMEE, HHHSLE ab HHTRUEK(The
movement velocity of wire ab is constant. If the resistance value R is increased, the force

pulling wire ab can be increased)

D. §4 ab MiEshiEE#E, Fr B f1#E/\(The higher the velocity of wire ab's movement,
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the smaller the required pulling force)
Z%£(Answer):B
4T (Explanation):
o FISCERAT:

1. B#BRNNRab QEIREHVIB#ERLE, FEREER, HRREREN(ES
1), AEEE(FEREE);

2. RN Frab IREE, KFF@RN(DE)SREN(QE)FHE, & ab [RHZE
h h #WE5 1 (GET B IEH);

3. WM ASERWMENNE, RIBENME ab B,

4. W C HIRRIER, BEEMA/N, RBIRUN, RAOWENURSEE,

5. W D AR EEME, BNSEREA, TEOMA, FrRRhEK.

e English Explanation:

1. Electromagnetic induction phenomenon: The wire ab cuts the magnetic field lines
when moving uniformly to the right, generating an induced current, and then
experiences an Ampere force (magnetic field force) directed to the left (opposing the
motion);

2. Force balance: When ab moves uniformly, the horizontal tension (to the right)
balances the Ampere force (to the left), so ab is subjected to both tension and
magnetic field force (Option B is correct);

3. Option A is incarrect: After removing the external force, the Ampere force decelerates
ab;

4. Option Cis incorrect: An increase in R reduces the induced current and Ampere force,



so the tension needs to be reduced to maintain balance;
5. Option D is incorrect: The higher the velocity, the larger the induced current and

Ampere force, and the greater the required tension.

2 47 #(Question 47)

BB WEFRR, —NREAm. BER q>0 KT,

M| Vo,

UAEE vy KEFABREE THIREFZP, BiHRE .
N\
BA/NH E. RTFMEL MN EEO P Rgtt, BHES " E
MN S5KEF@EM 45°FH, AitEN, ShFESEL "\
MN Bf(As shown in the figure, a particle of mass m and ‘i“’\
- | | | v g Fadisd

charge g > 0 is projected horizontally into a uniform N

electric field of magnitude E directed vertically downward. It is projected from point P on the
line MN with an initial velocity vy . Given that line MN makes an angle of 45° with the horizontal,
and assuming that gravity is negligible, when the particle returns to the line MN:)

A BESEZEAEBIFEAN 30°The angle that the velocity makes with the vertical

direction is 30°)

2v2Zmud

B. 2P RAYEEEA %gﬁ (The distance from P is === )

C. FrAmtE % (The time it takes is % )
D. MEK/NH 3y, (The velocity is 3v, )

Z % (Answer)B

fi#tfr(Explanation):

o IR
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1

1. EHBATHEDE x=vt ) BEFOIME a=L  y=la?),

2

2. [EF MN B%&MH4MN S5KER 45°, B mEH45°, Bl y=x , &

E
|q—c tz —
m

| =

vt , MRE t="T20 (BT C $BIR);

qE

3. KFEMFE x =1, iy, dmg BEE s= x4+ yi=+2x= vimsy (%I B IETR);

qE qE qE

4. EHEEE v =at= g5 2ty 2vy , BHEE v=vi+ (2vy)? =5v, GEI D &

m qE

)
5. MEMEA tang = =7 SEATERATR 30°ET A #R).
e English Explanation:
1. Motion decomposition: Uniform motion in the horizontal direction ( x = vt ),
gk 1

uniformly accelerated motion in the vertical direction ( a = =i Eatz );

2. Condition for returning to MN: MN makes 45° with the horizontal, so the

displacement deflection angle is 45°, i.e., ¥y = x . Thus, % fn—E e solving for
t= 2';:” (Option C is incorrect);

; : 2muy 2mud ;
3. Horizontal displacement x = vy - qE“ = q—E" , distance s=x2+y2=+2x=

2vZmv] ; ;
q’;,w” (Option B is correct);
. . E 2 2
4. Vertical velocity v, = at = %— :‘:" = 2v, , resultant velocity v = {vf + (21)% =

\/5v, (Option D is incorrect);

5. Velocity deflection angle tanf = ? = % , and the angle with the vertical direction is

¥

not 30° (Option A is incorrect).

2 48 F(Question 48)
SEERTYMNRERSFEEXEE, /) ASEENRAIEERNG 6,m/s®  —ETH
TEEEAR I 108 FHR/ASRORETH, HIVMNREMEN. 15, WSHEARNRE



BB E /D A(It is important to maintain a safe driving distance at high speeds. The maximum
deceleration of a small car is 6,m/s® . A driver is driving a car on a highway at a speed of
108km/h. If the driver's reaction time is 1.5 seconds, the minimum safe distance from the car
ahead should be at least)
A. 90m(90 %, 90 meters)
B. 60m(60 >, 60 meters)
C. 120m(120 #, 120 meters)
D. 150m(150 %, 150 meters)
Z % (Answer):.C
fi#tr(Explanation):
o FCRRAT:
1. Birg—KERRE HEFREA,  108km/h =30,m/s ;
2. REPEENRNREES - RENEBANIRTEER + BREFLEATR
HITHEEE,
3. REMEAMNER:RNEBAREIR, BE si=v tgy =30m/sx15s=

45.m ;

1. RERBRNOEE B IREEHAR v? =2as, (KEE v=0) B s=2=
302 ;
'2x—6=?5,m 3

5. REPHEE s=5,+5,=45m+75m=120m .
e English Explanation:
1. Unit unification: Convert the vehicle speed to Sl units, 108,km/h = 30,m/s ;

2. Composition of safe distance: Minimum safe distance = uniform driving distance
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during reaction time + uniform deceleration distance to stop;

3. Distance during reaction time: The car moves uniformly during the reaction time,
distance $; = v * toaciion = 30,m/s X 1.5,s = 45,m ;

4. Distance during deceleration phase: From the uniform deceleration motion formula
v? = 2as, (final velocity v =0 ), we get s, = 5 =—=7T5m ;

5. Total safe distance: s =s; + 5, =45m+ 75,m = 120,m .




