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國立中興大學 114 學年度醫學院學士後醫學系招生考試 

選擇題參考答案 
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國立中興大學 114 學年度學士後醫學系招生考試 
試題參考答案疑義釋疑公告 

科目 題號 疑義答覆 釋疑結果 

物理 43 本題(D)選項答案誤植，(D)也為正確答案。 
答案更改為(A)

或(D)。  
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4. Blocks of 1, 2, and 3 kg are lined up on a frictionless table, as shown in the figure, with a 12-N

force applied to the leftmost block. What's the magnitude of the force that the rightmost block
exerts on the middle one? (A) 1 N (B) 2 N  (C) 3 N (D) 6 N (E) 12 N

114年中興大學學士後西醫物理試卷 

1. The graph shows acceleration versus time for three different objects, α , β , and γ , all of which
start at rest from the same position. Which object is going fastest at the time t1? (A) object α
(B) object β (C) object γ (D) objects α and γ (E) objects α , β , and γ

1. 解：(A)
da
dt

> 0  斜率較 object γ 陡峭

2. Consider a projectile launched upward near the surface of Earth from the origin at some angle
θ to the horizontal, with initial speed v0. The horizontal position x can be calculated as0

x = v0 cosθ 0t . On the other hand, under the influence of gravity with gravitational acceleration
g

2v0
2 sin2θ 0 

xg, the height y can be expressed by a function of x as (A) y = x tanθ 0 + 2   (B)

g
2v0

2 cos2θ 0

g
2v0

2 cos2θ 0

y = x cotθ 0 + x y x cot x y x tan
g

2v0
2 cos2θ 0 

x2  (C) = θ 0 − 
2  (D) = θ 0 + 2  (E)

g
2v0

2 cos2θ 0 

x 2y = x tanθ 0 − 

2. 解：(E)
x = (v0 cosθ 0 )t  

y = (v0 sinθ 0)t − 1 
2
gt 2

兩式消去 t得軌跡方程式 
g

2v0
2 cos2θ 0 

x 2y = x tanθ 0 − 
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4.解：(D)
  

€

F = (m1 +m2 +m3)a⇒12 = (1+ 2 + 3)a⇒ a = 2  
     

€

F23 = F32 = 3 × 2 = 6 N[ ]  

5. Patients with severe leg breaks are often placed in traction, with an external force countering
muscles that would pull too hard on the broken bones. In the arrangement shown in the figure
the mass m is 5 kg, and the pulleys can be considered massless and frictionless. Note that

€

sin20° ≈ 0.34  and 

€

sin70° ≈ 0.94 . What is the horizontal traction force applied to the leg? About
(A) 20 N (B) 40 N (C) 60 N (D) 80 N (E) 100 N

5.解：(C)

€

T2 = T1 = mg = 5 × 9.8 = 4.9 N[ ]  

€

T = T1 cos70° +T2 cos20° = 62.8 N[ ]  

6. An elastic cord used in bungee jumping is normally 10 m long and has spring constant k = 250
N/m. At the lowest point in a jump, the cord length has doubled. How much work has been done
on the cord? (A) 2.5 kJ (B) 12.5 kJ (C) 25 kJ (D) 125 kJ (E) 250 kJ

6.解：(B)

€

Us =
1
2
× 250 × (10)2 =12500 J[ ]

7. A 1.5-tonne car accelerates from 10 to 20 m/s in 10 s on a flat road. How much work is done on
the car? (A) 225 J (B) 2.25 kJ (C) 22.5 kJ (D) 225 kJ (E) 2.25 MJ 

7.解：(D)

€

W = ΔK =
1
2
×1.5 ×103 × (202 −102) = 225000 J[ ]  

€

€ € € € €

€
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12. A solid ball of mass M and radius R starts from rest and rolls down a hill. Its center of mass

2 3 3

drops a total distance h. What is the ball's speed at the bottom of the hill under the influence of
1 1 5

gravity with gravitational acceleration g? (A) 2gL  (B) gh  (C) gh  (D) gh  (E)

10
7
gh

12. 解：(E)

Mgh = 
1
2
Mvc

2 + 
1
2
Icω 

2  

    =
1
2
Mvc

2 + 
1
2
(2
5
MR2)(vc

R
)2 =

7
10

Mvc
2  

⇒ vc =
10
7
gh

13. For a simple pendulum with length L swinging back and forth through a small angle, under the
influence of gravity with gravitational acceleration g, the angular frequency ω is approximately

g
L

 (B) 
L
g

 (C) 
g
2L

 (D) 
2L
g

 (E) 2π L
g

equal to (A) 

13. 解：(A)

−Lmgsinθ = mL2 d
2θ
dt 2 θ →0

⇒
d2θ
dt 2

+
g
L
θ = 0 ⇒ d2θ

dt 2
+ω 2θ = 0, ω =

g
L

14. The figure shows three pairs of forces acting on an object. Which pair, acting as the only forces
fo

!
 A 1
 
 and

!
on the object, results in static equilibrium? (A) Pair A, rces     A 

 
2 (B) Pair B, forces

!
   B 1 ! 

and   B 2   (C) Pair C, forces 
!

  C 1
 

 and   
!
C 
 
2  (D) Pairs A and B (E) All of the above

14. 解：(C)
須滿足同一直線，大小相等，方向相反，故 Pair C, forces 

!
  C 1

 
 and 

!
  C 2 
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15. The density of a rubber ball is three-fifths that of water. When placed in water, the bail will (A)
float with less than one-third of it out of the water (B) float with less than one-fifth of it out of
the water (C) float with less than half of it out of the water (D) float with more than half of it
out of the water (E) sink.

15.解：(C)
設物體在液中的高度 

€

h1, 物體高度

€

h 

€

Ah1 ×1× g = Ah × 3
5
× g⇒ h1

h
=
3
5

則物體在液面上之高度佔整個高度 

€

2
5

float with less than half of it out of the water 

16. Two identical stars are different distances from Earth, and the intensity of the light from the
more distant star as received at Earth is only 1% that of the closer star. The more distant star 
should be (A) twice (B) 

€

10  times (C) 10 times as far away (D) 100 times (E) 1000 times as far 
away. 

16.解：(C)

€

I =
Power
4πr2

∝
1
r2

, 

€

1% ≅
1

(10r)2

17. A string 1 m long is clamped tightly at one end and is free to slide up and down at the other.
Which of the following is a possible wavelength for standing waves on this string? (A) 1 m (B) 

€

4
3

m (C) 

€

5
4

 m  (D) 2 m (E) 3 m 

17.解：(B)

一端開口，一端閉口 

€

l =
2n −1
4

λ ⇒ λ =
4 ×1
2n −1

=
4

2n −1

€

λ =
4

2n −1 n =1
= 4 m[ ]

€

λ =
4

2n −1 n = 2
=
4
3
m[ ]

18. An incompressible fluid of density

€

ρ flows through a horizontal pipe of cross-sectional area A1.
The pipe has a venturi constriction of area A2, and a gauge measures the pressure difference 

€

Δp 
between the unconstructed pipe and the venturi. What is the expression for the flow speed in the 

unconstructed pipe? (A) 

€

Δp
ρ(A2

2 /A1
2 −1)

 (B) 

€

Δp
ρ(A1

2 /A2
2 −1)

 (C) 

€

2Δp
ρ(A2

2 /A1
2 −1)

 (D) 

€

2Δp
ρ(A1

2 /A2
2 −1)

 (E) 

€

4Δp
ρ(A2

2 /A1
2 −1)
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18.解：(D)
連續性方程式 

€

A1v1 = A2v2 ⇒ v2 =
A1
A2
v1 

伯努利方程式 

€

P1 +
1
2
ρv1

2 = P2 +
1
2
ρv2

2 ⇒ P1 +
1
2
ρv1

2 = P2 +
1
2
ρ( A1
A2
v1)

2  

€

⇒
1
2
ρv1

2(1− A1
2

A2
2 ) = P2 − P1 = −Δp 

€

⇒ v1 =
2Δp

ρ(A1
2 /A2

2 −1)

19. A U-shaped tube open at both ends contains water and a quantity of oil occupying a 2.0-cm
length of the tube as shown in the figure. If the oil's density is 80% of water's, what's the
height difference h? (A) 0.2 cm (B) 0.4 cm (C) 0.6 cm (D) 0.8 cm (E) 1.6 cm

19.解：(B)
水 

€

Pw = P0 +1000 × g × hw  

油 

€

Poil = P0 + 800 × g × 0.02 

     相同高度，壓力相同，則

€

Pw = Poil  
                      

€

1000 × g × hw

€

= 800 × g × 0.02⇒ hw = 0.016 m[ ]

                       

€

2cm −1.6cm = 0.4cm  
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€
27. Charges q and Q are placed on the x axis at x = 0 and x = 2.0 m, respectively. If q = -40 pC and

Q=+30pC, determine the net flux through a spherical surface (radius = 1.0 m) centered on the
origin. The permittivity of free space is 8.85 x 10-12 C2 / N·m2. (A) -9.8 N·m2 /C (B) -7.8
N·m2/C (C) -4.5 N·m2 /C (D) -1.3 N·m2/C (E) +2.0 N·m2/C.

27.解：(C)

€

φE =
1
ε 0
Qin = 4π × 9 ×109(−40 ×10−12) = −4.52  

28. For the potential 

€

V = 3x 2z − 2yz3 , what is the corresponding electric field at the point (2,2,2)? 
Note that 

€

ˆ i , 

€

ˆ j , and 

€

ˆ k  are unit vectors along x, y, and z directions, respectively. (A) 

€

−24ˆ i +16 ˆ j + 36 ˆ k  (B)

€

+24ˆ i −16 ˆ j − 36 ˆ k  (C)

€

−12ˆ i +16 ˆ j +16 ˆ k  (D)

€

+12ˆ i −16 ˆ j −16 ˆ k  (E) none of
these. 

28.解：(A)

  

€

! 
E = −∇V = −( ∂

∂x
ˆ i + ∂

∂y
ˆ j + ∂

∂z
ˆ k )(3x 2z − 2yz3) = −6xzˆ i + 2z3 ˆ j − (3x 2 − 6yz2) ˆ k  

  

€

!
E (2,2,2) =

€

−24ˆ i +16 ˆ j + 36 ˆ k 

29. Detennine the equivalent capacitance of the combination shown when C = 24 µF. (A) 24 µF
(B) 16 µF (C) 36 µF (D) 27 µF (E) 12 µF.

29.解：(B)

€

1
C

=
1
2

+
1
2
⇒ C =1

€

C'=1+1⇒ C'= 2  

€

1
C"

=
1
2

+
1
1
⇒ C"=

2
3

, 

                      則有 

€

C"=
2
3
× 24 =16 µF[ ]
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38. For the circuit shown, what is the rate of change of the current in the inductor when the current

in the battery is 0.50 A? (A) 200 A/s (B) 300 A/s (C) 400 A/s (D) 500 A/s (E) 600 A/s

38.解：(A)

€

12 − 0.5 × 20 = 2  

€

V = L di
dt
⇒ 2 =10 ×10−3 di

dt
⇒

di
dt

= 200 A /s[ ]

39. A flat coil of wire consisting of 20 turns, each with an area of 50 cm2, is positioned
perpendicularly to a uniform magnetic field that increases its magnitude at a constant rate from 
2.0 T to 6.0 T in 2.0 s. If the coil has a total resistance of 0.40 

€

Ω, what is the magnitude of 
the induced current? (A) 0.2 A (B) 0.5 A (C) 0.7 A (D) 0.9 A (E) 1.0 A 

39.解：(B)

€

ε = N ΔφB
Δt

= N ΔB × A
Δt

= 20 × (6 − 2) × (50 ×10
−4 )

2
= 0.2

€

i =
ε
R

=
0.2
0.4

= 0.5 A[ ]

40. An open circuit consists of a 12 µF parallel plate capacitor charged to 200 V and a 10 

€

Ω

resistor. At the instant when a switch closes the circuit (with no battery in it) the displacement
current between the plates of the capacitor is (A) 1.2 µA (B) 2. 4 x 10-4 A (C) 2.4 mA (D) 10
A (E) 20 A 

40.解：(E)

€

t →0, 電容器視為短路

€

i =
ε
R

=
200
10

= 20  

位移電流與真實電流大小相同，但物理意義不同 

其中位移電流 

€

id = ε0
dφB
dt

，真實電流

€

i =
dQ
dt

41. If the maximum E-component of an electromagnetic wave in free space is 600 V/m, what
is the maximum B-component? (A) 1.4 T (B) 1.6 x 10-5 T (C) 2. 0 x 10-6 T (D) 1.0 x 10-3

T (E) 1.8 x 10-9 T
41.解：(C)
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€

E
B

= c⇒ B =
600
3 ×108

= 2 ×10−6 T[ ]

42. What is the average value of the magnitude of the Poynting vector at 1 meter from a 100-watt
lightbulb radiating uniformly in all directions? (A) 1 W/m2 (B) 2 W/m2 (C) 4 W/m2 (D) 8
W/m2 (E) 16W/m2

42.解：(D)

€

I = S =
Power
4πr2

=
100
4π(1)2

= 7.96 W /m2[ ]

43. A light ray is partially reflected and partially refracted at a boundary between two media. The
upper (lower) medium has index of refraction n (n'). The angle of incidence (reflection) is 

€

θ i  (

€

θ r  ). The reflected ray is perpendicular to the refracted ray when (A) n' = n tan 

€

θ i (B) n' = n 
cot 

€

θ i (C) n' = n sin 

€

θ i / sin 

€

θ r  (D) n' = n sin 

€

θ i / cos 

€

θ r  (E) n' = n sec 

€

θ r  

43.解：(A) (D)
題目說反射光線與折射光線互相垂直，表示反射角與折射角相加90度。根據反射定

律，入射角等於反射角，故入射角與折射角相加90度，此時入射角為偏振角，則有 

€

θ p = θ i = tan−1 n'
n

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟⇒ tanθ i =

n'
n
⇒ n'= n tanθ i（

€

n'= n sinθ i /cosθ i = n sinθ i /cosθ r） 

44. When light is refracted, the quantity that does not change in either process is its (A) direction of
travel (B) dispersion (C) frequency (D) speed (E) wavelength 

44.解：(C)
介質轉換時，頻率不變 

45. An optical fiber has a refractive index of n = 2.0, while the surrounding air has a refractive
index of 1.00. If light propagates inside the fiber and is incident on the interface between the
fiber and air, at what minimum angle (the critical angle) will total internal reflection occur?
(A) 15° (B) 30° (C) 45° (D) 60° (E) 89°

45.解：(B)

全反射臨界角 

€

θ c = sin−1 n1
n2

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ = sin−1 1

2
⎛ 

⎝ 
⎜ 
⎞ 

⎠ 
⎟ = 30°
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學士後相關書籍出版詳情，請上高點網路書店查詢。
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