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科目名稱：【0103 化學與物理】

題號 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
答案 A B B D A C E D D  B A E D B B 
題號 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
答案 E D B C E C C E C D E C B B C 
題號 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
答案 B B E E A B D D A E D A B E E 
題號 46 47 48  49 50 51  52 53 54 55 56 57 58 59 60 
答案 B C D D A B C B  C A C B B E E 

國立清華大學 114 學年度學士後醫學系考試 各科試題參考答案

國立清華大學 114 學年度學士後醫學系招生考試試題答案疑義釋疑公告 

科目 題號 釋疑答覆 釋疑結果 

0103

化 

學 

與 

物 

理 

20 

At constant pressure, ΔU still depends 

only on CV and ΔT: 

ΔT = 323 − 273 = 50 K 

ΔU = nCVΔT = 2 × 20.775 × 50 = 

2077.5 ≈ 2078 J。(E) is correct. 

維持原答案 
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 114  高點醫護│後西醫考後試題解析【清大專刊】 

化  學

(A) 
本題屬於絕熱自由膨脹過程，只有(A)正確 

(B) 

梁傑(梁家榮)老師提供 
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   (C)錯誤，step 4 -step 6 的電子轉移並非 oxygen 與 iron 

 
(C) 
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(A)錯誤，conversion of M = 75%

(C)錯誤，室溫下，cpd N 為liquid (bp = 28°C)

(D)錯誤，cpd N較穩定

(E)錯誤，加熱會使平衡常數變小

(B) 
furanose結構：含有 oxygen 的五員環狀 sugar

其他試題詳解，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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國立清華大學學士後西醫物理試題 
1. The capacitor in the figure (right) is initially uncharged. 

The emf of the battery is ε = 10 volts. The values of the
resistors are: R1 = R2 = R3 = 1 Ω. The capacitor C is 10 µF .
The switch is initially open and is closed at t = 0. What is
the final charge on the capacitor if one waits long enough?
(A) 10 µC          50(B)  µC  (C)100 µC  (D) 200 µC (E) 0

1. 解：(B)
              Long time, 電容器視為斷路，此時 R1 及 R2 串聯，V2 = 5.0  

之電容器 電壓亦為 5.0
−

t

由 Q(t) = Cε(1− e RC ) 
Q(∞) = Cε = (10 ×10−6 )(5) = 50 ×10−6 = 50[µC]

2. A particle collides with an identical particle at rest relative to an inertial frame S. These 
two (noninteracting) particles has speed 0.6c moving toward each other along the x 
direction in their center-of-momentum frame (namely, in the inertial frame in which the 
total momentum of the system vanishes), denoted by S’. What is the speed of frame S’ 
relative to frame S?

(A) 1.2c (B)
15
17

c          (C) 
3
2

c (D) 0.6c ((E)  2 − 3 )c 

2. 解：(B)
     From S’ 

u1 2'= 0.6c , u '= −0.6c  

觀察者由 S’ 轉換到 S (S’ 相對於  S 以 v 前進) 
From S 

     粒子 1 u1 =
u1'+v

1+ 
u1'
2
v

c

=
0.6c + v

1+ 
(0.6

2
c)v
c

粒子 2 u2 =
u2 '+v

1+ 
u2 '

2
v

c

=
−0.6c + v

1+
(−0.6c)v

c 2
= 0 ⇒ v = 0.6c  代回粒子 1，則有

u1 =
u1'+v

1+ 
u1'
2
v

c

=
0.6c + 0.6c

1+ 
(0.6c)(

2
0.6c)

c

=
15
17
c  
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物 理 程量子(陳宗德)老師提供 
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3. The wave function of a transverse wave propagating on a rope is

€

y(x, t) = 5sin(πx + 4πt), where x and y are measured in meters and t is in seconds.
What is the velocity (m/s) of a particle on the rope at x = 2 m and t = 0.5s?
(A) 0 (B) -4 (C) 5

€

π (D) 10

€

π (E) 20

€

π  
3. 解：(E)

    

€

vy =
∂y
∂t

= 5 × 4π cos(πx + 4πt) = 20π cos(πx + 4πt)

    

€

vy (2,0.5) = 20π cos(π⋅ 2 + 4π⋅ 0.5) = 20π  

4. A conductor of radius r, length l, and resistivity 

€

ρ  has resistance R. Assume that the
volume of this conductor is conserved. What is the new resistance if it is stretched to
double its original length?

(A) 

€

1
4
R            (B) 

€

1
2
R             (C) R             (D)  2R   (E) 4R

4. 解：(E)

€

V = πr2l = π( r
2
)2(2l) =V '

€

R'= ρ 2l

π( r
2
)2

= 4(ρ l
πr2

) = 4R

5. The molar specific heat at constant volume is Cv, and the molar specific heat at
constant pressure is Cp. For an ideal gas at a fixed temperature, which of the following
statements is true?
(A) Cp is always greater than Cv, because part of the absorbed heat is used to do work

to the environment.
(B) Cp is always greater than Cv, because the environment absorbs additional heat.
(C) Cp is always less than Cv, because part of the absorbed heat is used to do work to

the environment.
(D) Cp is always less than Cv, because the environment absorbs additional heat.
(E) There is no certain relation between Cp and Cv.

5. 解：(A)

€

CP =
1
n
(ΔQ
ΔT
)
P

, 

€

CV =
1
n
(ΔQ
ΔT
)
V

           

€

CP > CV , 系統在吸熱時，會有一部分的熱能轉換成對外界作功 
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6. Which of the following statements about the specific heat of an ideal gas is correct?
(A) The specific heat at constant pressure is greater than the specific heat at constant

volume because work is done by the gas at constant volume.
(B) The specific heat at constant pressure is greater than the specific heat at constant

volume because work must be done by the gas at constant pressure.
(C) The specific heat is greater for a more massive gas.
(D) The specific heat is greater at lower temperature.
(E) The specific heat is proportional to the absolute temperature.

6. 解：(B)

€

ΔU = ΔQ − ΔW  

€

nCVΔT = ΔQ − PΔV

€

= ΔQ − nRΔT    (

€

PΔV +VΔP = nRΔT , 

€

ΔP = 0⇒ PΔV = nRΔT ) 
              

€

⇒ ΔQ = nCVΔT + nRΔT = n(CV + R)ΔT = nCPΔT
 

€

CP = CV + R 

            

€

CP > CV , 系統在吸熱時，會有一部分的熱能轉換成對外界作功

 
7. A neutron has a mass of 1.67 x 10-27 kg. The de Broglie wavelength is 1.4 x 10-10 m.

What is the velocity of the neutron? (Plank's constant h = 6.63 x 10-34 J-s)
(A) 1.55 x 102 m/s (B) 7.01 x 102 m/s (C) 2.99 x 106 m/s
(D) 2.83 x 103 m/s (E) 3.53 x 103 m/s

7. 解：(D)

       

€

λd =
h
mv

⇒1.4 ×10−10 =
6.63 ×10−34

(1.67 ×10−27)v
⇒ v = 2.83 ×103 m /s[ ]

8. For designing an anti-reflective coating for a glass surface in an optical device at a
free-space wavelength of 552 nm. The refractive index of the glass is 1.50. Determine
the minimum thickness (nm) of the optical coating with a refractive index of 1.38.
(A) 276 (B) 184 (C) 138 (D) 100 (E) 92.0

8. 解：(D)

      

€

d =
λ
4nc

=
552

4 ×1.38
=100 nm[ ]

9. A coin of mass m and radius R rolls steadily without slipping on a moving pad. Assume
that the coin's face orientation remains fixed and its density is uniform. The coin rolls
counter-clockwise and moves in the x-direction as shown in the figure. Suppose the pad
is accelerating along the +x-direction with a constant acceleration 

€

a0 with respect to the
inertial frame. What is the linear acceleration of the coin with respect to the inertial
frame?
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(A) 

€

+a0 /3 (B) 

€

−a0 /3 (C) 

€

+a0 /2 (D) 

€

−a0 /2 (E) 0
9. 解：(A)

€

Rf =
1
2
mR2α ⇒ α =

2 f
mR

= 2 ac
R

  

€

! a  (p-地)=   

€

! a  (p-cm)+   

€

! a  (cm-地)     
  

€

! a  (p-板)+   

€

! a  (板-地)=   

€

! a  (p-cm)+   

€

! a  (cm-地) 

€

0 + a0 = Rα + a (cm-地)

€

⇒ a0 = R( 2 f
mR
) + ac  

               

€

⇒ a0 = (2ac ) + ac

€

⇒ ac =
1
3
a0 

10. What is the capacitance C of an isolated conductive spherical shell of radius R in free
space with total charge Q uniformly distributed over its surface? (You can think of the 
second conductor as a hollow conducting shell of infinite radius.) 
(A) 0 (B) 

€

4πR2Q (C) 

€

2πε 0RQ (D) 

€

2πε 0R  (E) 

€

4πε 0R  
10. 解：(E)

單一導體球的電容 

€

C = 4πε 0R 

11. A long, straight conductor carries 1.0 A of current. At what distance from the axis of
the conductor is the magnetic field caused by the current equal to the Earth's magnetic
field (about 0.5 Gauss)?  

€

µ0 = 4π ×10−7T⋅ m /A  
(A) 200 mm       (B) 40 mm (C) 20 mm (D) 4 mm (E) 1 mm

11. 解：(D)

€

B =
µ0i
2πr

⇒ 0.5 ×10−4 =
4π ×10−7 ×1

2πr
⇒ r = 4 ×10−3 m[ ]
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12. Which of the following statements is true for one mole of ideal monatomic gases?
(A) For the isobaric process, the change in the internal energy is linearly proportional

to the change in the temperature.
(B) For the gas undergoing the adiabatic process, the temperature of the gas remains

constant.
(C) For the gas undergoing the isothermal expansion, the internal energy of the gas

increases.
(D) For the gas undergoing the adiabatic free expansion process, the temperature of the

gas drops.
(E) For the gas undergoing the adiabatic free expansion process, the internal energy of

the gas increases.
12. 解：(A)

€

ΔU = ΔQ − ΔW  

€

nCVΔT = ΔQ − PΔV

€

= ΔQ − nRΔT    (

€

PΔV +VΔP = nRΔT , 

€

ΔP = 0⇒ PΔV = nRΔT ) 
              

€

⇒ ΔQ = nCVΔT + nRΔT = n(CV + R)ΔT = nCPΔT
              
13. For a monatomic ideal gas undergoing the following three consecutive thermodynamic

processes. First, an isochoric process from (P0, V0) to (2P0, V0). Second, an adiabatic 
free expansion from (2P0, V0)to (P0, 2V0). Finally, an isobaric process from (P0, 2V0) to 
(P0, V0). Which of the following statements is true? 
(A) The entropy of the gas and the entropy of the surroundings increase.
(B) The entropy of the gas increases during the isochoric process.
(C) The entropy of the gas increases during the isobaric process.
(D) The entropy of the gas increases after one cycle is unknown since the gas

undergoes the adiabatic free expansion process.
(E) None of the above is true.

13. 解：(B)

定容過程 

€

ΔS = nCV ln
Tf
Ti

= nCV ln

(2P0)(V0)
nR

(P0)(V0)
nR

= nCV ln2 > 0

等壓過程 

€

ΔS = nCP ln
Tf
Ti

= nCP ln

(P0)(V0)
nR

(P0)(2V0)
nR

= −nCP ln2 < 0

自由膨脹經過一個循環或宇宙熵皆不變 
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15. For a sound wave travelling in a cylinder along the x-direction, a snapshot of the
displacement field of air molecules is shown in the following figure. At which marked 
position, the sound wave possesses the largest energy density? The wave equation of

∂ 2

∂t 2
∂ 2s 2 s
∂x 2

sound is = v . 

(A) The sound wave at A, C, and E all possess the largest energy density.
(B) Only at point A since its amplitude is the largest.
(C) Only at point C since it has the largest curvature.
(D) The sound wave at B and E possess the largest energy density.
(E) Only at point D since it has the largest slope.

15. 解：(E)

= 
U 
≈
s2

最大的單位體積的能量（能量密度） u
V V

會出在在分子移動的範圍很小（體積很小），振幅很大，
∂s
∂x

> 0

此時空氣分子被壓縮 

14. According to the Drude model, the speed of charge carriers driven in conducting media
can be described by the concept of drift velocity vd under a bias voltage. Also, charge 
carriers (say, electrons) are used to be treated as free particles like ideal gas molecules 
that are thermally agitated into random motion with an average velocity vavg. In 
common situations, what the estimated ratio (in the order of magnitude) of vd/vavg 

would be?
(C) about 1(A) 1010 or even more 

(D) around 10-5
(B) around 105 

(E) 10-10 or even less
14. 解：(E)

       vav ≅
3kBT
me

=
3 × (1.38 ×10−23 ) × 300

9.11 ×10−31
≈105 [m /s]

J =σE = nqvd  

       vd =
σ 
nq

E ≡ηE =η 
V
d
≈10−3 (1) =10−3 (For Cu電子遷移率

1
η =10−3 )

vd
vav

=
10−3

105
=10−8 亦可能更小

其他試題詳解，歡迎參考高點出版67MU2106【物理歷屆試題精解】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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