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 114  高點醫護│後西醫考後試題解析【中山專刊】 

物 理 程量子(陳宗德)老師提供 

1. Atmospheric pressure decreases with altitude, but not in a linear manner. It decreases according to
the following formula: P = Poe-ky, where the constant k is given by k = l.25x10-4 m-1, Po is the
atmospheric pressure at sea level, and y is the height above sea level. At what height above sea
level will the atmospheric pressure be reduced to half? [ln2 = 0.69314]
(A) 5545 m (B) 3447 m (C) 5034 m (D) 4790 m (E) 2996 m

1.解：(A)
1
2
P0 = P0e

−ky ⇒ y =
1
k
ln2 =

1
1.25 ×10−4

ln2 = 5544[m]

2. There are two tuning forks with frequencies 255 Hz and 251 Hz. When both tuning forks start
vibrating, what frequency will be heard by the ear? How many times per second can a loud sound
be heard?

(B) 255 Hz, 4 times each second
(D) 253 Hz, 4 times each second

(A) 251 Hz, 2 times each second
(C) 254 Hz, 3 times each second
(E) 252 Hz, 2 times each second

2.解：(D)
f1 + f2 =

255 + 251
2

= 253[Hz]
2

Δf = f1 − f2 = 255 − 251 = 4[Hz]  

3. The method to correct hyperopia is to wear a convex lens with an appropriate focal length.
Suppose a hyperopic person, at the maximum accommodation of the eye's lens (with the
minimum curvature radius), can clearly see objects at a distance of 1.5 meters. What should be the
focal length of the convex lens required for them to clearly see an object at a distance of 15 cm?

(B) 13.5 cm (D) 15.0 cm (E) 16.6 cm(A) 14.0 cm
3.解：(E)

1
p

+
1
q

=
1
f
⇒

1
+0.15

+
1

−1.5
=
1
f

(C) 22.0 cm

⇒ f = 0.1667[m] =16.67[cm]

4. In an adiabatic compression of an ideal gas, which of the following statements is NOT true?
(A) The gas does work on its surroundings.
(B) The internal energy of the gas increases.
(C) The temperature of the gas increases.
(D) The gas absorbs heat from its surroundings.
(E) The process results in a change in the state of the gas.

4.解： (D)
絕熱壓縮，系統有作功，沒有熱量進出 
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9. Nyboer theoretically discovered in 1940 that changes in impedance can be used to determine
changes in the cross-sectional area of blood vessels. Impedance is the resistance of a conductor in
an alternating current circuit (frequency 

€

ω ). There are various substances with different
resistivities within the human body, so the human body exhibits a significant capacitance. The
circuit composed of resistance R and capacitance C can be divided into series and parallel
configurations. In the case of resistance and capacitance in series, what is the impedance Z?

            (A) 

€

Z = R2 +ω 2C2                          (B) 

€

Z = ω 2 +
1

(RC)2
               (C) 

€

Z = ω 2 + (RC)2

            (D) 

€

Z = R2 +
ω
C
⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 
2

(E) 

€

Z = R2 +
1

(ωC)2

9.解: (E)

€

Z = R2 + (XL − XC )
2 = R2 +

1
(ωC)2

10. When the observer and the sound source are stationary relative to each other, the observed
frequency is f. Suppose the observer and the source are moving toward each other. If the
observer's speed is 0.25v and the source's speed is also 0.25v, where v is the sound speed. What
will be the observed frequency?
(A) 5f/4 (B) 3f/4 (C) 4f/3 (D) 3f/5 (E) 5f/3

10.解: (E)

€

f '= u + v
u − v

f =
v + 0.25v
v − 0.25v

f =
1.25
0.75

f =
5
3
f

11. In a scenario where a patient is sliding down a ramp during rehabilitation, and friction is present,
what happens to the initial total mechanical energy?
(A) It is completely converted to kinetic energy.
(B) It is completely converted to potential energy.
(C) It remains constant.
(D) It is partially converted to thermal energy due to friction.
(E) It disappears.

11.解:  (D)
有摩擦力情況下，力學能不守恆。有部分能量轉換成熱能 

12.  Effectively, a nerve fiber can be considered as being composed of many individual circuits, where
each circuit consists of a battery, a capacitor of capacitance C, and a resistor of resistance R
connected in series which is the so-called RC circuit. What is the time constant of the RC circuit?
(A) RIC (B) 1/RC (C) RC (D) RC2 (E) CR2

12.解:   (C)
       時間常數 T=RC 
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31. During the heart's beating process, the activity of cardiomyocytes generates a magnetic field in
space. In 1963, Baule and others first recorded the magnetic field generated by the electrical
currents in the human heart, leading to the development of magnetocardiography (MCG). Using the
Biot-Savart law to estimate the magnetic field. Suppose that I= 10-5 A is the total current generated
by myocardial activity and r = 0.1 m is the distance to the measurement point, what is the order of
magnitude of the magnetic field generated by the heart in T? The permeability of free space is
µ0=1.26xl0-6(T·m/A).

(A) 10-9 T (B) 10-1 T (C) 10-12 T (D) 10-5 T (E) 10-7 T
31.解: (C)

€

B =
µ0i
2πr

=
1.26 ×10−6 ×10−5

2 × 3.14 ×10−1
≈10−12 T[ ]

32. A particle moving in circular motion on a plane with a radius r has an angular momentum Land
mass m. Which of the following expressions represents the centripetal force F of this circular motion?

(A) 

€

F = mr2L    (B) 

€

F =
1
2
mL2 (C) 

€

F = rmL  

 (D) 

€

F =
L
mr2

   (E) 

€

F =
L2

mr3

      32.解: (E)

€

F =
mv 2

r
=
rmv⋅ v
r2

=
L⋅ (rω )
r2

=
L⋅ (mr2ω )
mr3

=
L2

mr3

33. Two concentric conducting spheres have an inner sphere of
radius a and an outer sphere of radius b. One terminal of a battery
is connected to the outer sphere, while the other terminal is
grounded (see Figure). What is the capacitance of this system?

     (A) 

€

C = 4πε 0(
1
a
−
1
b
)   (B) 

€

C = 4πε 0(a + b)  

 (C) 

€

C = 4πε 0
ab
b − a

      (D) 

€

C = 4πε 0b          (E) 

€

C = 4πε 0a  

33.解: (D)
可由電池方向得知，在半徑 b處之帶電量為Q，可看

成單一半徑為b之單一導體球之電容，則有

€

C = 4πε 0b 

34. A beam of light traveling from point A to point B
(see Figure) undergoes refraction as the figure
shows. If the refractive indices of the top and
bottom media are n1 and n2, respectively, what is

the ratio 

€

n2
n1

? 

            (A) 

€

2 /3           (B) 

€

3/2       (C) 

€

8 /3  
            (D) 

€

3/ 8         (E) 

€

2 /1
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34.解: (C)
由Snell’s Law  

€

n1 sinθ1 = n2 sinθ2  

€

n1
2
5

= n2
3
10

⇒
n2
n1

=
10
5
×
2
3

=
8
3

35. Consider the circuit in the Figure and assume the battery has no
internal resistance. Just after the switch is closed, what is the
current in the battery?
(A) 0      (B)

€

ε /2R     (C) 

€

2ε /R     (D) 

€

ε /R     (E)

€

ε /3R
35.解: (C)

開關剛按下，電容 C為短路。電阻為並聯，等效電阻為 

 R/2 

€

i =
ε
R /2

=
2ε
R

36. For any given scattering angle 

€

θ , this equation

€

λ'−λ0 =
h
mec

(1− cosθ ) 

gives the same value for the Compton shift for any wavelength. Keeping that in mind, for which of 
the following types of radiation is the fractional shift in wavelength at a given scattering angle the 
largest? 
(A) radio waves (B) microwaves (C) visible light
(D) x-rays (E) infrared

36.解:  (D)
固定散射角情況下，

€

Δλ = λ'−λ0要最大，則入射波長

€

λ0要最短，故選 x-rays 

37. A fancy sports car passes Big Ben at a speed of 0.600c. What time interval will the driver measure
for a one-second interval on the large clock? 
(A) 1.67 s (B) 0.600 s (C) 0.800 s (D) 1.00 s (E) 1.25 s

37.解: (E)

€

Δt '= Δt

1− v
2

c 2

=
1

1− (0.6c)
2

c 2

=1.25 s[ ]

€

€

€

€

€
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59. Suppose a healthy bone can withstand compressive stress of 181 N/mm2 before breaking. If the
cross- sectional area of the bone is 3.2 cm2, how much weight (in kg) can it support? (gravitational
acceleration g = 9.8m/s2)
(A) 2790 kg (B) 3240 kg (C) 5910 kg (D) 2072 kg (E) 4790 kg

59.解:   (C)

compressive stress of 181 N/mm2

€

=
181 N[ ]
(10−3)2m2 =

m × 9.8
3.2 × (10−2)2

⇒ m = 5910 kg[ ]

60. The light intensity incident on a metallic surface produces photoelectrons with a maximum kinetic
energy of 2 eV. The light intensity is doubled. Determine the maximum kinetic energy of the
photoelectrons (in eV).
(A) 4 eV (B) 2 eV (C) -J2 eV (D) 1 eV (E) 8 eV

60.解:   (B)
光電方程式中的最大動能與強度無關 
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化 學

(A)錯誤，enzyme會降低Ea

(C)錯誤，k

(D)(E)錯誤，Ea與collision frequency或steric factor皆無關

全反應： 

反應機構: 

梁 傑(梁家榮)老師提供 

– 6　–

 

高 

點 

醫 

護 
【版權所有，翻印必究】 



 114  高點醫護│後西醫考後試題解析【中山專刊】 

共軛酸的酸性次序： 

styrene加成聚合過程中，divinyl benzene結構上的C=C也會參與聚合 

將兩條polystyrene鏈結在一起，產生強度更高的聚合物，稱為交聯(cross-link) 

(A) solvonatant = 沒有這種字(出題老師亂寫的)

(B) Analyte = 分析物= 實驗中要被偵測、測量或分析的目標物質

(C)serum = 血清= 血液中去除血細胞與凝固因子剩下的液體部分

(D) decanted = 把液體倒出並讓沉澱物留在容器底部的動作

(E) supernatant = 上清液= 離心或沉澱過程後，位於固體物質(如沉澱物, pellet)上方的清澈液體

(C)選項錯誤，sodium sulfide = Na2S
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Kjeldahl Nitrogen Analysis是一種常用來分析食品、土壤、化學品中氮元素含量的分析方法 

主要有以下步驟： 

(1) 消化分解：將樣品與硫酸共熱，將樣品中的氮轉成NH4+ (step III)

(2) 蒸餾：在蒸餾裝置中加入鹼，並加熱「蒸出氮」，此時NH4+ 碰到鹼會被中和產生NH3 (step II)

(2) 蒸餾：再把NH3 收集到酸性溶液當中(step I)

(3) 滴定：利用NaOH滴定酸性溶液，用以計算含氮量(step IV)

此反應屬於臭氧切斷搭配還原性後處理，切斷後會得到aldehyde stray 

NaCl = 離子化合物= 硬且脆、高熔點、固態不導電但融熔狀態或水溶液可導電 
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(A)錯誤

激發態回到基態的路徑不同，速率也會不同

例如: 螢光路徑放光回到基態速率很快，但磷光路徑放光回到基態速率就很慢

而高濃度激發態的分子間如果發生分子間能量轉移，也會影響回到基態的速率

由於Ti 和TiH2 都是固態物質，其標準熵都不大 

因此全反應的反應熵變化約為： 

出題老師題目有誤：此吸收為quartet，並非triplet (但出題老師認為不影響作答而不送分) 
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1 atm, 100 K時，cpd X的穩定狀態是solid state 

若要將cpd X昇華，壓力必須低於三相點壓力且溫度要超過昇華溫度 

(約為0.75 atm) 

OsO4能針對C=C進行syn-hydroxylation，答案只能選(A) 

更多試題詳解，歡迎參考高點出版67MU2001【後西醫化學歷屆試題精解】一書， 

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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