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物  理 

   

精選試題詳解 

程量子(陳宗德)老師提供 

 
4. Block A, with a mass of 10 kg, rests on a 30° incline. The coefficient of kinetic 
friction is 0.20. The attached string is parallel to the incline and passes over a 
massless, frictionless pulley at the top. Block B, with a mass of 8.0 kg, is attached to 
the dangling end of the string (take ≈1.7 and g=10 m/s2). The acceleration of B is: 

	
(A) 0.72 m/s2, up      (B) 0.72 m/s2, down   (C) 2.6 m/s2, up  
(D) 2.6 m/s2, down      (E) 0 m/s2  
4. 解：(B) 
        由  

€ 

! 
F = m! a  

            

€ 

T −mB g = −mB a
T −mA gsinθ − µkmA gcosθ = mA a
⎧ 
⎨ 
⎩ 

 

       ⇒
T − 80 = −8a
T −100sin30° − 0.2 ×100cos30° =10a
⎧ 
⎨ 
⎩  

兩式解得 a = 0.71 m /s2[ ]  

€ 
€ 

 

11. The figure shows a uniform rod (length L = 1.0 m, mass m = 2.0 kg) suspended 
from a pivot a distance d = 0.25 m above its center of mass. If 
the angular frequency for small oscillations is ω, then ω2, in 
(rad/s)2, is approximately (Given the moment of axis inertia 
about a perpendicular axis through the center of mass is ICM= 
mL2 /12 and take g= 10 m/s2)  
(A) 1.0                        (B) 6.25   (C) 2.25  
(D) 17.1                      (E) 12.25  
11. 解：(D) 
          由  

€ 

! 
τ =
! r ×
! 
F = I ! α  

             

€ 

−0.25 × 2 ×10 × sinθ = ( 1
12

× 2 ×12 + 2 × 0.252) d
2θ
dt 2  

          因為小角度振盪 

€ 

θ →0 , 則

€ 

sinθ ≅θ  

             

€ 

−5θ = 0.29 d
2θ
dt 2  

          ⇒
d2θ
dt 2 +

5
0.29

θ = 0 

            ⇒ω 2 =
5

0.29
=17.2  
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€ 

€ 

 
15. Star X is 200 light-years away from the Earth. Astronauts Joe and Mary, both at 
age of 30, travel together to star X in a spaceship that moves with constant speed of 

0.9999c . When they reach star X, what is the age of Joe observed by Mary? 
(A) Joe and Mary are already dead since it takes about 200 years to get there.  
(B) Joe is still about 30 years old since it takes less than 3 months to get there.  
(C) Joe is about 32 years old.  
(D) Joe is about 35 years old. 
(E) Joe is 50 years old.  
15. 解：(C) 

           

€ 

Δx '= Δx 1− v
2

c 2 = 200 1− 0.9999 = 2  

           

€ 

Δx '= vΔt'⇒ 2 = 0.9999Δt '⇒ Δt '≅ 2 year[ ]
 

           到達時，過了兩年 

 

  

16. A bubble having a volume of 1.00 cm3 is released from the bottom of a water tank 
where the depth is 10.0 m. What will the volume of the bubble be when it reaches the 
surface? The temperature of the water at the surface is 27.0 °C, whereas it is 57.0°C at 
the bottom.  
(The density of water is 1.00×103 kg/m3. Take g= 10 m/s2 and 1 atm = 1.0 × 105 Pa)  
(A) 1.10 cm3     (B) 2.20 cm3        (C) 1.45 cm3        (D) 1.65 cm3    (E) 1.35 cm3  
16. 解：(無選項) 
          

€ 

P1 = P2 + ρgh =1×105 +1000 ×10 ×10 = 2 ×105  

          

€ 

PV = nRT ⇒ nR =
PV
T  

         P1V1

T1 bottom
=

P2V2

T2 surface
    

         ⇒V2 = (P1V1

T1
)(T2

P2
) = (2 ×105 ×1

57 + 273
)(27 + 273

1×105 ) =1.81 cm3[ ]
 

 
€ 

 

 
23. A police crime lab is trying to determine whether someone was murdered or died 
as a result of an accident. He was struck in the temple by a 4.00 kg sculpture that is 
alleged to have fallen off a bookcase. The sculpture presumably fell a distance of 1.80 
m and the corner that struck him had an area of 0.240 cm2. If the time for the 
sculpture to stop was 1.00 ms, take g =10 m/s2, the pressure on his temple, in N/m2, 
was  
(A) 1.00 × 104.             (B) 1.50 × 105.                    (C) 1.50 × 106  
(D) 1.00 × 109.              (E) 1.25 × 109  
23. 解：(D) 
          

 

v 2 = v0
2 + 2gy ⇒ v = 2 ×10 ×1.8 = 6  

          

 

F =
Δp
Δt

=
4 × (6 − 0)
1×10−3 = 24 ×103   

          P =
F
A

=
24 ×103

0.24 ×10−4 =1.00 ×109 N /m2[ ] 
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24. A venturi tube may be used as the inlet to an automobile carburetor. If the 2.0-cm 
diameter horizontal pipe narrows to a 1.0-cm diameter, what is the pressure drop in 
the constricted section for an airflow of 2.0 m/s in the 2.0-cm section? (ρ = 1.2 kg/m3.) 
(A) 70 Pa           (B) 85 Pa            (C) 95 Pa          (D) 20 Pa          (E) 36 Pa  
24. 解：(E) 
         由

€ 

A1v1 = A2v2
 

          

€ 

π⋅ 12 ⋅ v1 = π⋅ (1
2

)2 ⋅ v2 ⇒ 4v1 = v2 

         由 P1 +
1
2
ρv1

2 + ρgy1 = P2 +
1
2
ρv2

2 + ρgy2 

          P1 +
1
2
×1.2 × 22 = P2 +

1
2
×1.2 × 82 ⇒ P1 − P2 = ΔP = 36 Pa[ ] 

 
28. As shown in the figure, a wire and a 10-Ω resistor are used to form a circuit in the 
shape of a square, 20 cm by 20 cm. A uniform but nonsteady magnetic field is 
directed into the plane of the circuit. The magnitude of the magnetic field is decreased 
from 1.50 T to 0.50 T in a time interval of 63 ms. The average induced current and its 
direction through the resistor, in this time interval, are closest to  

 
(A) 63 mA, from b to a.    (B) 38 mA, from b to a.       (C) 63 mA, from a to b. 
(D) 38 mA, from a to b.     (E) 95 mA, from a to b. 
28. 解：(A) 
          由法拉第-冷次定律 

          
ε = −

ΔφB

Δt
= −

ΔB
Δt
⋅ A = −

0.5 −1.5
63 ×10−3 ⋅ 0.04 = 0.63 

          i =
ε
R

=
0.63
10

= 0.063 A[ ] = 63 mA[ ] 

 
31. A solid nonconducting sphere of radius R carries a charge Q distributed uniformly 
throughout its volume. At a certain distance r1 (r1 < R) from the center of the sphere, 
the electric field has magnitude E. If the same charge Q were distributed uniformly 
throughout a sphere of radius 2R, the magnitude of the electric field at the same 
distance r1 from the center would be equal to 
(A) E/8.             (B) E/2.           (C) 2E.         (D) 8E.          (E) E.  
31. 解：(A) 

             

€ 

E =
Qr1

4πε 0R
3   

             

€ 

E '= Qr1
4πε 0(2R)3   

        ⇒
E '
E

=

Qr1
4πε 0(2R)3

Qr1
4πε 0R

3

=
1
8  

 111  高點醫護│後西醫考後試題解析【中興專刊】 

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



2-13 

   
€ 

€ 

 
36. A charge per unit length given by λ(x) = bx, where b = 12 nC/m2, is distributed 
along the x axis from x = +9.0 cm to x = +16 cm. If the electric potential at infinity is 
taken to be zero, what is the electric potential at the point P on the y axis at y = 12 
cm?  
(A) 5.4 V           (B) 7.2 V           (C) 9.0 V         (D) 9.9 V         (E) 16 V  
36. 解：(A) 

         由 

€ 

V =
Kedq

r0

Q
∫  

																

€ 

V = Ke
(λdx)

(x 2 + 0.122)1/ 20.09

0.16
∫

€ 

= Ke
(bxdx)

(x 2 + 0.122)1/ 20.09

0.16
∫ 	

																				= Keb
2

d(x 2 + 0.122)
(x 2 + 0.122)1/ 20.09

0.16
∫ =

Keb
2
⋅ 2(x 2 + 0.122)

1
2

0.16
0.09

	

																				= 9 ×109 ×12 ×10−9 0.2 − 0.15[ ] = 5.4 V[ ]  

 
 

€ 

 
38. For the potential V = 3x2z – 2yz3, what is the corresponding electric field at the 
point (2,2,2)? 
(A) –24 +16 +36        (B) 12 –16 –16               (C) 24 –16 –36   
(D) –6 +2 +6        (E)The correct answer is not given.  
38. 解：(A) 
          由  

€ 

! 
E = −

! 
∇ V  

              
  

€ 

! 
E = −( ∂

∂x
ˆ i + ∂

∂y
ˆ j + ∂

∂z
ˆ k )(3x 2z − 2yz3) 

                  

€ 

= −
∂
∂x

(3x 2z − 2yz3)ˆ i − ∂
∂y

(3x 2z − 2yz3) ˆ j − ∂
∂z

(3x 2z − 2yz3) ˆ k  

                  

€ 

= −6xzˆ i + 2z3 ˆ j − (3x 2 − 6yz2) ˆ k  
           

€ 

! 
E (2,2,2) = −24ˆ i +16 ˆ j + 36 ˆ k  

 
39. A square loop (L = 0.20 m) consists of 50 closely wrapped turns, each carrying a 
current of 0.50 A. The loop is oriented as shown in a uniform magnetic field of 0.40 T 
directed in the positive y direction. What is the magnitude of the torque on the loop?  

 
(A) 0.21 N·m    (B) 0.20 N·m       (C) 0.35 N·m       (D) 0.12 N·m    (E) 1.73 N·m  
39. 解：(C) 
          由   

! 
τ = N ! m ×

! 
B  

               τ = 50 × 0.5 × 0.22 × 0.4 sin(90° + 30°) ≅ 0.35 N ⋅ m[ ]  

 

 111  高點醫護│後西醫考後試題解析【中興專刊】 

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



2-14 

  

€ 

42. A long wire carries a current of 3.0 A along the axis of a long solenoid (radius = 
3.0 cm, n = 900 turns/m, current = 30 mA). What is the magnitude of the magnetic 
field at a point 2.0 cm from the axis of the solenoid? Neglect any end effects.  
(A) 34 µT          (B) 64 µT            (C) 30 µT         (D) 45µT          (E) 4.0 µT 
42. 解：(D) 

         

€ 

B1 =
µ0i
2πr1

=
(4π ×10−7)(3)
2π (2 ×10−2)

= 3 ×10−5
 

         

€ 

B2 = nµ0i = 900(4π ×10−7)(30 ×10−3) = 3.4 ×10−5  

          根據向量重疊原理  

         B = B1
2 + B2

2 = 4.53 ×10−5 T[ ] = 45.3 µT[ ] 

€ € 

 
44. A loop of wire (resistance = 2.0 mΩ) is positioned as shown with respect to a long 
wire which carries a current. If d= 1.0 cm, D= 6.0 cm, and L = 1.5 m, what current (I) 
is induced in the loop at an instant when the current in the wire is increasing at a rate 
of 100 A/s? 

 
(A) 34 mA         (B) 30 mA           (C) 27 mA         (D) 38 mA         (E) 0.50 mA 							 
44. 解：(C) 

           

€ 

φB ≡
! 
B ⋅ d
! 
A 

0

A
∫ =

µ0I
2πr

(Ldr)
d

D
∫ =

µ0IL
2π

ln D
d

 

            

€ 

ε = −
dφB

dt
= −

µ0L
2π

ln D
d

dI
dt

 

																	= −2 ×10−7 ×1.5ln6 ×100

€ 

= −5.4 ×10−5  

															 i =
ε
R

=
−5.4 ×10−5

2 ×10−3 = −0.027 A[ ]
	

 

€ 

 
48. Point charges q and Q are positioned as shown. If q = +2.0 nC, Q = -2.0 nC, a= 
3.0 m, and b = 4.0 m, what is the electric potential difference, VA − VB? 

 
(A) 8.4 V           (B) 6.0 V            (C) 7.2 V         (D) 4.8 V         (E) 0 V  
48. 解：(D) 

             

€ 

VA =
Keq

a
+

KeQ
r

= (9 ×109)⋅ 2 ×10−9

3
+ (9 ×109)⋅ −2 ×10−9

5
= 6 − 3.6 = 2.4  

             VB =
KeQ

a
+

Keq
r

= (9 ×109)⋅ −2 ×10−9

3
+ (9 ×109)⋅ 2 ×10−9

5
= −6 + 3.6 = −2.4  

           ⇒V = VB −VA = 4.8 V[ ]  
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€ 

€ 

 
49. Addition of a metal slab of thickness a between the plates of a parallel plate 
capacitor of plate separation d is equivalent to introducing a dielectric with dielectric 
constant κ between the plates. The value of κ is  
(A) (d-a)/d         (B) d           (C) d-a         (D) d/(d-a)         (E) d/a.  
49. 解：(D) 

         加入導體前之電容 

€ 

C = ε0
A
d

 

         加入導體後之電容 

€ 

C'= ε0
A

d − a
 

         k ≡ C'
C

=
ε0

A
d − a
ε0

A
d

=
d

d − a
 

€ 
 

(其他試題詳解，歡迎參考高點出版67MU201706【物理歷屆試題解析（111～88年）】一書)  
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