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國立中山大學 112 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

物

理

與

化

學

7 Two waves 

𝑦𝑦1 = (3.0 𝑐𝑐𝑐𝑐)𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋
2

[(2.0 𝑐𝑐−1)𝑥𝑥 + (5.0 𝑐𝑐−1)𝑡𝑡] 

𝑦𝑦2 = (3.0 𝑐𝑐𝑐𝑐)𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋
2

[(2.0 𝑐𝑐−1)𝑥𝑥 − (5.0 𝑐𝑐−1)𝑡𝑡] 

Are sent to a long string to create a standing wave. Let 𝑥𝑥 be positive 
(𝑥𝑥 ≥ 0). Where is the first node (the smallest value of 𝑥𝑥 )? 

ANS:  
The total wave function, 𝑦𝑦𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡, is the superposition of the two waves: 

𝑦𝑦𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑦𝑦1 + 𝑦𝑦2 

= (3.0 𝑐𝑐𝑐𝑐)𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋
2

[(2.0 𝑐𝑐−1)𝑥𝑥 + (5.0 𝑐𝑐−1)𝑡𝑡] 

+(3.0 𝑐𝑐𝑐𝑐)𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋
2

[(2.0 𝑐𝑐−1)𝑥𝑥 − (5.0 𝑐𝑐−1)𝑡𝑡] 

= (6.0 𝑐𝑐𝑐𝑐) ∙ 𝑐𝑐𝑐𝑐𝑐𝑐 �
𝜋𝜋
2

(2.0 𝑐𝑐−1)𝑥𝑥� 𝑐𝑐𝑐𝑐𝑐𝑐 �
𝜋𝜋
2

(5.0 𝑐𝑐−1)𝑡𝑡� 

= (6.0 𝑐𝑐𝑐𝑐) ∙ cos(𝜋𝜋𝑥𝑥)𝑐𝑐𝑐𝑐𝑐𝑐 �
𝜋𝜋
2

(5.0 𝑐𝑐−1)𝑡𝑡� 

The node is where 𝑦𝑦𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 0 at any time. 

Therefore, cos(𝜋𝜋𝑥𝑥) = 0, then 𝜋𝜋𝑥𝑥 = 𝜋𝜋
2
∙ 𝑛𝑛,𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑛𝑛 = 1, 3, 5 …

The first node is when 𝑛𝑛 = 1, then 𝑥𝑥 = 1
2
𝑐𝑐 = 50 𝑐𝑐𝑐𝑐 

維持原公布答案

(C) 

16 Ca2+一般會使用 EDTA 進行 complexometric titration。使用的指示

劑為 murexide 或 Eriochrome Black T。考生所提出來的方法((i)先
用草酸根沉澱 Ca2+ (ii)將沉澱物分離(iii)透過與酸性試劑的反應形

成草酸(iv)對草酸進行 redox titration)雖然可以測量 Ca2+的濃度，

惟該方法的本質不是單純的滴定實驗。該方法的關鍵原理是透過

一個配位反應形成 CaC2O4，並測量產物的量。但是測量產物量

的方法並不一定需要使用滴定法。因此，該題的答案不應該包含

redox titration。 

維持原公布答案

(D) 

22 該結構有六個 structural isomer。由於題目中未註明 “structural 
isomer”或“geometrical isomer”，在計算異構物數量也應該也將

optical isomer 列入考量。因此正確答案應該是：該結構有八個異

構物。

更正原公布答案

—本題無正確答

案，所有到考生

均給分
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27 “Isocyanide” 在化學文獻中不會用於形容一個官能基，而是形容

含化合物。請參考以下 IUPAC 的解釋:
維持原公布答案

(C) 
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化   學 梁傑(梁家榮)老師提供 

Ca2+濃度檢測最常見的方法是利用 EDTA 搭配指示劑 (例如：EBT) 進行螯合滴定

題目只提到 isomer 的數量(應該包含結構異構物和立體異構物)，並未規定只要結構異構物

而 Ma2b2cd 總共有 6 種不同幾何，8 種不同異構物，因此正確答案應為 8 種，本題無解
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熵(entropy)是評定系統之混亂程度的物理量

Arrhenius equation：
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氫原子的 Bohr radius 約為 52.9 pm，即

太簡單了，詳解略
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太簡單了，詳解略

決定鹵烷分子間作用力大小的主要因素為分散力

分子量愈大者，通常分散力愈大

CI4 的分子間作用力大於 CCl4，因此室溫下 CI4 呈現 solid state 而 CCl4 呈現 liquid state
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太簡單了，詳解略

太簡單了，詳解略

標準差是衡量數據離散程度的指標

標準差小，表示數據的離散程度小，屬於高精密度(high precision)的量測結果

太簡單了，詳解略
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物   理 程量子(陳宗德)老師提供 
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1. Which equation may describe a damped harmonic oscillator? x is for the displacement of the body
and m, b, k are all positive real. 

(A) m d2x
dt 2

− kx = 0  

(B) m d2x
dt 2

− kx − b
dx
dt

= 0 

(C) m d2x
dt 2

+ kx − b
dx
dt

= 0  

(D) m d2x
dt 2

− kx + b
dx
dt

= 0  

(E) m d2x
dt 2

+ kx + b
dx
dt

= 0 

1. 解：(!E )
由   F = ma !  

−kx − bv = +m d2x
dt 2

⇒ m d2x
dt 2

+ b dx
dt

+ kx = 0  

 
2. In the process of free expansion of an isolated ideal gas, which statement is incorrect?

(A) The gas gets cooler.
(B) The gas does not do work.
(C) The gas does not absorb heat.
(D) The process is irreversible.
(E) The entropy of the system changes.

2. 解：(A)
當氣體在作自由膨脹時，熱、內能、溫度皆沒有改變，僅有熵作改變，屬於不可逆

過程。另外，因為隔板瞬間拿開，故氣體沒有對外界作功。

3. An electron travels in a uniform magnetic field directed perpendicular to its path. Which of the
following quantity of the electron will change?
(A) Its speed.
(B) Its potential energy.
(C) Its kinetic energy.
(D) Its acceleration.
(E) All of the above.

3. !解： (D)

  F = q! v ×
! 
B = ma !  

4. Which statement of the energy carried by a photon is WRONG?
(A) It is proportional to the photon frequency.
(B) It is inversely proportional to the photon wavelength.
(C) It is proportional to the photon mass.
(D) All of the above are correct.
(E) All of the above are wrong.

4. 解：(C)
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€

E = hν =
hc
λ

€

E = mc 2  (能量正比於光子相對論性質量) 

5. A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s. The
two vehicles move away from the impact point as one. What is the velocity of the wreckage just
after impact?
(A) 0 m/s (B) 8.3 m/s (C) 5.0 m/s (D) 6.6 m/s   (E) I .7 m/s

5. 解：(B)
由動量守恆

            

€

1000 ×15 ˆ j + 2000 ×10ˆ i = 3000 × ! v  

      

€

⇒
! v = 5 ˆ j + 20

3
î  

€

⇒ v = 52 + (20
3
)2 = 8.3 m /s[ ]  

6. When a mass attached to a spring is stretched by an amount x away from its equilibrium
position, it oscillates with frequency f. What is the oscillation frequency if the mass is instead
released 2x from its equilibrium position?
(A) f/2         (B) f         (C) 

€

2 f           (D)  2f        (E) 4f
6. 解：(B)

       

€

ω =
k
m

= 2πf ⇒ f =
1
2π

k
m

與位置無關

7. Two waves

€

y1 = (3.0cm)cosπ
2
(2.0m−1)x + (5.0s−1)t[ ]

€

y2 = (3.0cm)cosπ
2
(2.0m−1)x − (5.0s−1)t[ ]

       are sent to a long string to create a standing wave. Let x be positive (

€

x ≥ 0). Where is the first 
node (the smallest value of x)? 

(A) 5 cm (B) 10 cm (C) 50 cm (D) 100 cm (E) 200 cm 
7. 解：(C)

€

y = y1 + y2 = (3.0cm) cosπ
2
(2.0m−1)x + (5.0s−1)t[ ] + cosπ

2
(2.0m−1)x − (5.0s−1)t[ ]

⎧ 
⎨
⎩ 

⎫ 
⎬ 
⎭ 

 

€

= 2(3.0cm)cos(π
2
× 5.0s−1t) cos(π

2
× 2.0m−1)x

€

k = π =
2π
λ
⇒ λ = 2

     kx =
π
2
⇒
2π
λ
x =

π
2
⇒ x =1× λ

4
=1× 2

4
= 0.5 m[ ] = 50 cm[ ]  
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8. A spherical ball contains a charge +q uniformly distributed over its surface. When its diameter is D,
the electric field at its surface has magnitude E. What will the electric field be if its diameter
changes to 2 D without changing the charge?
(A) E (B) 2E (C) 4E (D) E/2 (E) E/4

8. 解：(E)

€

E =
q

4πε 0R
2 =

q

4πε 0(
D
2
)2

€

E '= q
4πε 0R'

2 =
q

4πε 0(
2D
2
)2

=
E
4

9. What is the total energy supplied while the current increases from zero to a final value I? Assume L
is the inductance.

(A)

€

1
2
LI2 (B) 

€

LI2 (C) 

€

2LI2 (D) 

€

1
4
LI2 (E) 

€

4LI2  

9. 解：(A)

€

UL =
1
2
LI2 

10. An object O is placed between two mirrors of distance l apart. If
object O is distance l/3 away from mirror 1 (see the right figure),
what is the distance of the second closest image of object O that
appears in mirror I ? (Hint: The closest one is 4/3.)

(A) l /3 (B) 2l /3  (C) l (D) 4l /3  (E) 5l /3 
10. 解：(E)

在第二面鏡子內 2l /3處會產生影像，此影像距離第一面鏡子

5l /3
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(其他試題詳解，歡迎參考高點出版67MU201707【物理歷屆試題解析】一書)
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