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< I > 單一選擇題(共佔 45 分，每題 3 分，答錯不倒扣) 

1. How many electrons are transferred in the following reaction? 
SO3

2–(aq) + MnO4
–(aq) →SO4

2–(aq) + Mn2+(aq) 
(A)6  (B)2  (C)10 (D)4  (E)3 

 

2. What mass of Cr can be produced from CrO3 in 1.0 h with a current of 15 A? (Cr = 52 g/mol, 
F=96485C) 

(A) 52 g (B) 3 g (C) 1 g (D) 4.9 g Cr (E) cannot produce Cr from CrO3  
 

3. Which one of the following best describes cathodic protection? 

(A) cover the metal surface so that no contact occurs between the metal and air.  
(B) cover the metal surface so that no contact occurs between the metal and air. 
(C) a more easily oxidized metal is placed in electrical contact with the metal.   
(D) adding chromium and nickel to steel 
(E) coating steel with zinc 

 

4. In defining sizes of orbitals, why must we use an arbitrary value, such as 90% of the probability 
of finding an electron in that region? 

(A) Because 90% is a nice number 
(B) 90% is not arbitrary, but a calculated number 
(C) We arrive at 90% because it is the square of the wavefunction ψ2 
(D) 90% is good enough to describe the location of an electron. 
(E) We can never be 100% certain of the location of the electron due to Heisenburg’s 

uncertainty principle 
 

5. Rank the following bonds in order of increasing ionic character: N-O, Ca-O, C-F, Br-Br, K-F. 
Select the best answer below. 

(A) N-O<Ca-O<C-F< Br-Br<K-F  (B) N-O<Ca-O<C-F<K-F<Br-Br 
(C) N-O<C-F<Ca-O<K-F<Br-Br  (D) K-F<N-O<C-F<Ca-O<Br-Br 
(E) Br-Br<N-O<C-F<Ca-O<K-F  (F) Br-Br<C-F<N-O<Ca-O<K-F 
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6. Complete the Lewis structure for the molecule 

CH3

CH3

CH C

O

C N 

This molecule has __________ single bonds and __________ multiple bonds. 
(A) 4, 2 (B) 6, 3 (C) 11,5 (D)11,2 (E) 13,0 

 
7.  1.7 mols of H2AsO3 contains this many oxygen atoms 

(A) 17 (B) 214.098   (C) 1.29 x 1026  (D) 3.07 x 10 24 (E) None of the above 
 
8. How much energy is needed to heat 4.5 mols of water (specific heat: 4.18 J/g°K) from 10°C to 

50°C? (MH2O = 18 g/mole) 
 (A) 1350 J (B) 13.5kJ (C) 0.752 kJ (D) 15 kJ  (E) 1500 J 
 
9. The oxidation state of selenium in H2SeO3 is 
 (A) 8+ (B) 6+ (C) 5+ (D) 4+ (E) None of the above 
 
10. A system receives 575 J of heat and delivers 425 J of work. Calculate the change in the 

internal energy, ΔE, of the system.  
(A.) -150 J  (B.) 150 J  (C.) -1000 J  (D.) 1000 J  (E.) 575 J  (F) None of the above 

 
11.  The shape of ammonia is 

(A) linear  (B) trigonal planar  (C) trigonal pyramidal  (D) tetrahedral 
 (E) T-shaped (F) octahedral   (G) See-saw 
 
12. Consider the unbalanced equation: C7H16 + O2  CO2 + H2O. What coefficient belongs in 

front of O2 in the balanced equation? 
(A) 10 (B) 11 (C) 12 (D) 22 (E) None of the above 

 
13. This molecule possesses the strongest bond 
 (A) CH4  (B) I2 (C) C2H2  (D) C2H4  (E) C2H6 
   
14. This molecule possesses the shortest bond 
 (A) I2 (B) Cl2 (C) Br2 (D) F2 (E) Can not be determined 
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15. Which color of light is associated with the highest energy? 
(A)Orange (B)Green  (C)Blue  (D)Yellow (E) Can not be determined 
 

< II > 計算題及問答題 (共佔55分) 
 
1. Answer/complete the following questions about the Lewis Acid boron trifluoride (BF3) 

(A)Draw the Lewis Structure of BF3 (3%) 
(B)Draw a VSEPR diagram of BF3. Label the bond angles. (3%) 
(C) Draw and label all of the empty orbitals and orbitals involved in bonding for BF3 (6%) 
(D) Is this molecule polar? Draw all bond dipoles and explain. (3%)  

 
2. A sample of lead is heated to 96.0°C and is placed in a calorimeter that contains 50.0g of water at 

21.5°C. The final temperature of the calorimeter is 29.0°C. If the specific heat of lead is 0.128 
J/g•°C, what is the mass of the lead sample? (the specific heat of water is 4.18 J/g•°C)  (10%) 

 
3. Calculate the standard enthalpy of the formation of acetylene from its elements. The following 

information will help you. (10%) 
2C (graphite) + H2(g)  C2H2(g) 
C(graphite) + O2(g)  CO2(g)       ΔH°=-393.5 kJ 
H2 (g)+ 1/2O2(g)  H2O(g)       ΔH°= -285.8 kJ 
2C2H2 (g) + 5O2(g)  4CO2(g)  + 2H2O     ΔH°=-2598.8 kJ 

 
4. Answer the following questions about NI3 (MNH3 =17.03 g/mol, MNI3 = 394.77 g/mol)  

(A) 50g of ammonia reacts with excess of I2 to produce NI3 in 85% yield. What mass of NI3 is 
produced? (assume only HI and NI3 are produced) (10%) 

(B) All of the NI3 from part a is placed in a 1 L container and detonated, producing I2 and N2 in 
100% yield. If the box is at 25°C, an can only support a pressure of 1520 torr, will the box 
explode? (Gas constant; R= 0.08206 L-atm/(mol-K)) (10%) 
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單選題(每題五分) 

1. A particle starts from the origin at t = 0 with a velocity of 6.0i m/s and moves in the 

xy plane with a constant acceleration of (–2.0i + 4.0j) m/s2. At the instant the 

particle achieves its maximum positive x coordinate, how far is it from the origin? 

a. 36 m  b. 20 m  c. 45 m  d. 27 m  e. 37 m 
2. A 2.0-kg particle has an initial velocity of (5i – 4j) m/s. Some time later, its velocity 

is (7i + 3j) m/s. How much work was done by the resultant force during this time 
interval, assuming no energy is lost in the process? 

a. 17 J  b. 49 J   c. 19 J   d. 53 J   e. 27 J 
3. A 1.2-kg mass is projected from ground level with a velocity of 30 m/s at some 

unknown angle above the horizontal. A short time after being projected, the mass 
barely clears a 16-m tall fence. Disregard air resistance and assume the ground is 
level. What is the kinetic energy of the mass as it clears the fence? 

a. 0.35 kJ  b. 0.73 kJ  c. 0.40 kJ  d. 0.68 kJ  e. 0.19 kJ 
4. A 2000-kg truck traveling at a speed of 6.0 m/s makes a 90° turn in a time of 4.0 s 

and emerges from this turn with a speed of 4.0 m/s. What is the magnitude of the 
average resultant force on the truck during this turn? 

a. 4.0 kN  b. 5.0 kN  c. 3.6 kN  d. 6.4 kN  e. 0.67 kN 
5. A wheel starts from rest and rotates with a constant angular acceleration about a 

fixed axis. It completes the first revolution 6.0 s after it started. How long after it 
started will the wheel complete the second revolution? 

a. 9.9 s  b. 7.8 s   c. 8.5 s   d. 9.2 s   e. 6.4 s 
6. A car of mass 1000 kg moves with a speed of 50 m/s on a circular track of radius 

100 m. What is the magnitude of its angular momentum (in kg · m2/s) relative to 

the center of the race track? 

a. 5.0 × 102 b. 5.0 × 106  c. 2.5 × 104  d. 2.5 × 106  e. 5.0 × 103 
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7. The amplitude of a system moving with simple harmonic motion is doubled. The 
total energy will then be 

a. 4 times larger   b. 3 times larger  c. 2 times larger 
d. the same as it was  e. half as much 

8. The speed of a 10-kHz sound wave in seawater is approximately 1500 m/s. What is its 
wavelength in sea water? 

a. 5.0 cm  b. 10 cm  c. 15 cm  d. 20 cm  e. 29 cm 
9. In order for two objects to have the same temperature, they must 

a. be in thermal equilibrium.  
b. be in thermal contact with each other. 
c. have the same relative “hotness” or “coldness” when touched. 
d. have all of the properties listed above. 
e. have only properties (b) and (c) above. 

10. A 5-kg piece of lead (specific heat 0.03 cal/g ⋅ °C) having a temperature of 80°C is 
added to 500 g of water having a temperature of 20°C. What is the final equilibrium 
temperature (in °C) of the system? 

a. 79   b. 26   c. 54   d. 34   e. 20 
11. A 5-g coin is dropped from a 300-m building. If it reaches a terminal velocity of 45 

m/s, and the rest of the energy is converted to heating the coin, what is the change 
in temperature (in °C) of the coin? (The specific heat of copper is 387 J/kg °C.) 

a. 9   b. 2   c. 5   d. 21   e. 0.5 
12. Five gas molecules are found to have speeds of 100, 200, 300, 400, and 500 m/s. The 

rms speed (in m/s) is 

a. 390.  b. 300.   c. 360.   d. 330.   e. 320. 
13. The specific heat at constant pressure at 0°C of one mole of an ideal monatomic gas 

is 

a. R
2
1 .  b. R.   c. R

2
3 .   d. 2R.   e. R

2
5 . 

 

 

 

 第 2 頁，共 3 頁 



國立高雄大學九十八學年度轉學招生考試試題(轉 2 年級) 

科目：普通物理  

考試時間：80 分鐘 

系所： 

 應用化學系 

本科原始成績：100 分 

是否使用計算機：是  

 

背面尚有試題 第 3 頁，共 3 頁 

14. An ideal gas is allowed to undergo a free expansion. If its initial volume is V1 and 
its final volume is V2, the change in entropy is 

a. nR ln (V2 /V1)  b. nRT ln (V2/V1)   c. nk ln (V2/V1) 
d. 0     e. nR V2/V1 

15. The energy released when an atom takes an electron is called 

a. internal energy  b. dissociation energy  c. binding energy 
d. electron affinity  e. ionization energy 

16. The allowed values of l for the n = 3 shell in a Li2+ ion are 

a. 1, 2  b. 0, 1   c. 0, 1, 2  d. 0, 1, 2, 3  e. 1, 2, 3 
17. The s, p, d, f, symbols represent values of the quantum number 

a. ms  b. n   c. ml   d. l   e. mj 

18. What is the quantum number n of a particle of mass m confined to a 
one-dimensional box of length L when its momentum is 4h/L? 

a. 1   b. 4   c. 2   d. 8   e. 16 
19. The ground state energy of a harmonic oscillator is 

a. E = hω    b. E = hω/2    c. E = (2/3)hω  
d. E = 0    e. E = hω/4 

20. A positively charged particle has a velocity in the negative z direction at point P. 
The magnetic force on the particle at this point is in the negative y direction. Which 
one of the following statements about the magnetic field at point P can be 
determined from this data? 

a. Bx is positive.  b. Bz is positive.   c. By is negative. 
d. By is positive.  e. Bx is negative. 

 
 


