Chem101, 2nd Major Exam, Term 122:PRIVATE 
(All Answers are A)

	1.
	A candle which is made of 151.2 g of an organic acid (Molar Mass = 284 g/mol) was burned and used to warm 500.0 g of water, which was initially at 22.6C. When the burning was stopped the temperature of the water was 33.5C.  Assuming all heat produced by the organic acid was absorbed by the water sample, the molar enthalpy change of combustion (ΔH) of the organic acid is:



	A)
	42.8 kJ/mol

	B)
	151 J/mol

	C)
	22.8 kJ/mol

	D)
	80.3 J/mol

	E)
	12.1 kJ/mol


	2.
	The standard enthalpy of combustion of ethylene, C2H4(g),  is  -1411.1 kJ/mol at 298 K. Given the following enthalpies of formation:

Substance

ΔH°f
CO2 (g)

-393.5 kJ/mol

H2O (l)

-285.8 kJ/mol

the ΔH°f for C2H4(g) is:



	A)
	52.5 kJ/mol


	B)
	732 J/mol

	C)
	-52.5 kJ/mol

	D)
	-732 J/mol

	E)
	-2770 kJ/mol


	3.
	Calculate the kinetic energy of a helium (He) atom moving at a speed of 175 m/s.



	A)
	1.02 x 10-22  J

	B)
	2.04 x 10-22  J

	C)
	6.00 x 10-23  J

	D)
	4.07 x 10-22  J

	E)
	2.54 x 10-23  J


	4.
	A system that does no work but which receives heat from the surroundings has



	A)
	q = ΔU



	B)
	q < 0, ΔU > 0 

	C)
	q > 0, ΔU < 0 

	D)
	q = -ΔU 

	E)
	w = ΔU


	5.
	How many electrons with  l = 1 does sulfide ion (S2-) have?


	A)
	12

	B)
	10

	C)
	8

	D)
	4

	E)
	6


	6.
	An electron in an atom has a velocity of 3.5 x 105 m/s ± 1 %.  Using the Heisenberg  uncertainty principle, calculate the minimum uncertainty in the position of the electron. (mass of electron = 9.11 x 10-31 kg).



	A)
	1.7 x 10-8 m

	B)
	6.0 x 10-3 m 

	C)
	6.0 x 107 m

	D)
	1.6 x 105 m

	E)
	1.0 x 10-6 m


	7.
	A radio wave has a frequency of 8.6 x 108 s-1. What is the energy of two photons of this radiation?



	A)
	1.1 x 10-24 J

	B)
	5.7 x 10-25 J

	C)
	6.6 x 10-31 J

	D)
	5.7 x 10-34 J

	E)
	2.3 x 10-24 J


	8.
	The electron configuration of a ground-state vanadium (V2+) ion is;



	A)
	[Ar]3d3

	B)
	[Ar]4s23d1

	C)
	[Ar]4s24p3

	D)
	[Ar]3d4

	E)
	[Ar]4s23d3


	9.
	Based on the electronic configuration of titanium (Ti), which one of the following compounds is expected NOT to exist? (Ti has an atomic no. 22)



	A)
	K2TiO4

	B)
	K3TiF6

	C)
	TiCl3

	D)
	K2TiF6

	E)
	K2Ti2O5


	10.
	With the following electron configurations, which atom has the largest first ionization energy?


	A)
	1s2 2s2 2p6

	B)
	1s2 2s2 2p6 3s1

	C)
	1s2 2s2 2p6 3s2

	D)
	1s2 2s2 2p6 3s23p64s1

	E)
	1s2 2s2 2p6 3s23p64s2


	11.
	Which of the following are arranged correctly in order of increasing atomic radius?

                                                             F;    Na ; Cl;   S ;   Rb



	A)
	F < Cl < S < Na < Rb

	B)
	Rb < Na < Cl < S < F

	C)
	Cl < F < S < Na < Rb

	D)
	F < Cl  < Na < S < Rb

	E)
	Cl  < Na < S < Rb < F


	12.
	In the modern Periodic Table, atoms are arranged in order of ____________.



	A)
	atomic numbers

	B)
	atomic mass

	C)
	periodicity

	D)
	physical properties

	E)
	chemical reactivities


	13.
	Given the following data:

Ion

Li+
K+
Na+
I-
F-
Size of the ionic radius in Å

0.76

1.38

1.02

2.20

1.33

Which one of the following ionic compounds is expected to have the largest lattice energy?



	A)
	NaF

	B)
	LiI

	C)
	KF

	D)
	KI

	E)
	NaI


	14.
	For the following reaction:

                  BaCl2(s)  →  Ba(s)  +  Cl2(g)

Use the data given below to determine the Enthalpy of formation of chlorine Cl(g) .

Enthalpy of sublimation of barium    +180 kJ mol-1
Electron affinity of Cl(g))                   +348 kJ mol-1
Enthalpy of formation of BaCl2(s)             -859 kJ mol-1
First ionization energy of barium 
+503 kJ mol-1
Second ionization energy of barium 
+965 kJ mol-1
Lattice energy of barium chloride 
+2056 kJ mol-1


	A)
	123 kJ mol-1





	B)
	504 kJ mol-1

	C)
	367 kJ mol-1

	D)
	245 kJ mol-1

	E)
	252 kJ mol-1


	15.
	Which one of these substances will display an incomplete octet in its Lewis structure?



	A)
	PS








	B)
	CO2    

	C)
	Cl2

	D)
	SO2

	E)
	NO3-


	16.
	SOCl2 compound can have two structures:

[image: image1.wmf] 


Which one of the following statements is correct? 



	A)
	I is favored by the octet rule and II by the formal charge.



	B)
	I is favored by the octet rule and by the formal charge.


	C)
	II is favored by the octet rule and by the formal charge.

	D)
	II is favored by the octet rule and I by the formal charge.

	E)
	I and II are favored by both octet rule and the formal charge.


	17.
	What hybrid orbitals are used by aluminium atom in AlCl4- ?



	A)
	sp3


	B)
	sp

	C)
	sp2

	D)
	sp3d

	E)
	sp3d2


	18.
	What is the shape of SeF4 ?



	A)
	see-saw

	B)
	tetrahedral

	C)
	trigonal bipyramidal

	D)
	octahedral

	E)
	square planar


	19.
	When comparing Be2 and H2 molecules; which of the following statement(s) is/are correct?

I.

Be2 is more stable because it contains both bonding and antibonding valence electrons.

II.

H2 has a higher bond order than Be2.

III.

H2 is more stable because it only contains σ1s electrons.

IV.

H2 is diamagnetic, whereas Be2 is paramagnetic.



	A)
	II and III only

	B)
	I and IV only

	C)
	I only

	D)
	I, II and IV only

	E)
	II, III and IV only 


	20.
	Place the following molecules in order of increasing the nearest X-Se-X bond angle. Note: In each molecule Se is in the center and X represents the outer atoms.
             SeO2
;  SeCl6 ;  SeF2


	A)
	 SeCl6 < SeF2 < SeO2 

	B)
	 SeO2 < SeF2 < SeCl6

	C)
	SeO2  < SeCl6 < SeF2

	D)
	SeCl6  < SeO2 < SeF2

	E)
	SeF2  < SeO2  < SeCl6


Chem101, 2nd Major Exam, Term 111:PRIVATE 

(All Answers are A)

	1.
	A fixed quantity of gas absorbs 253 kJ of heat while doing 836 kJ of work.  Calculate the overall change in the system's internal energy, U.



	A)
	- 583 kJ

	B)
	+ 583 kJ

	C)
	+ 1089 kJ

	D)
	- 1089 kJ

	E)
	+ 2.12 x 105 kJ


	2.
	Which of the following statements is FALSE for an endothermic reaction?



	A)
	The enthalpy of the system decreases.  

	B)
	is positive.

	C)
	Heat is transferred to the system.

	D)
	The temperature of the surroundings decreases.

	E)
	The enthalpy of the products is more than that of the reactants.


	3.
	Given the following reactions:
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Calculate H for the reaction:
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	A)
	- 203.0 kJ

	B)
	- 558.0 kJ

	C)
	- 13.6 kJ

	D)
	- 583.3 kJ

	E)
	+ 274.0 kJ


	4.
	The equation for the standard formation for the hydrazine, N2H4, is



	A)
	N2(g) +2H2(g)  N2H4 (g)

	B)
	2NO2 (g) + 6 H2(g)  N2H4 (g) + 4 H2O (g)

	C)
	2 N2H4 (g)  2 NH3(g) + H2(g)

	D)
	2N2(g) +4H2(g)  2N2H4 (g)

	E)
	N2(g) + 2H2O (g)  N2H4 (g) + O2(g)


	5.
	Consider the reaction:

      2Na(s) + 2H2O(l)  →  2NaOH(aq) + H2(g)

When 2 moles of Na react with water at 25°C and 1 atm, the volume of H2 formed is 24.5 L.  Calculate the work done in joules when 0.34 g of Na reacts with water under the same conditions.  (1 L∙atm = 101.3 J)



	A)
	- 18 J 

	B)
	- 36 J

	C)
	-24 J   

	D)
	- 34 J  

	E)
	- 9.0 J


	6.
	What is the ratio between energy for the n = 1 to n = 2 transition and the ionization energy of the hydrogen atom?



	A)
	3/4

	B)
	1/2

	C)
	1/9

	D)
	1/4

	E)
	1/8


	7.
	Which one of the following statements is FALSE about the photoelectric effect?



	A)
	The number of the electrons ejected is proportional to the frequency of the incident light. 

	B)
	The number of the electrons ejected is proportional to the intensity of the incident light. 

	C)
	The energy of the electrons ejected is proportional to the frequency of the incident light. 

	D)
	Electrons leave a metal when the energy of the incoming radiation exceeds the binding energy.

	E)
	The more energetic the incident photons, the greater the kinetic energy of the ejected electrons.


	8.
	Calculate the frequency of an emitted gamma photon having the energy of 3.14 x 1011 J/mol.



	A)
	7.87 x 1020 s-1

	B)
	3.82 x 1013 s-1

	C)
	5.21 x 1013 s-1

	D)
	9.64 x 1022 s-1

	E)
	4.22 x 1022 s-1


	9.
	How many unpaired electrons does a ground-state atom of chromium (Cr) have?



	A)
	6

	B)
	5

	C)
	4

	D)
	3

	E)
	7


	10.
	Calculate the wavelength of a neutron that has a velocity of 100. cm/s.  (The mass of a neutron = 1.675  10–27 kg).



	A)
	396 nm    

	B)
	5.05 nm

	C)
	663 nm   

	D)
	1.98  10–9 m    

	E)
	216 nm    


	11.
	Consider the element with the electron configuration [Xe] 4f6 6s2. This element is



	A)
	a lanthanide element.

	B)
	a halogen.

	C)
	a transition metal.

	D)
	an alkali metal.

	E)
	an actinide element.


	12.
	Which one of the following statements is TRUE?



	A)
	The electron affinity of bromine (Br) is greater than that of selenium (Se).

	B)
	The first ionization energy of hydrogen (H) is greater than that of helium (He).

	C)
	The first ionization energy of phosphorus (P) is less than that of  sulfur (S).

	D)
	The fourth ionization energy of boron (B) is only slightly greater than the third ionization energy of the same element.

	E)
	The ionic radius of Fe2+ is smaller than that of Fe3+.


	13.
	The correct order of atomic radii of  elements Cl, F, S and Ne is ....



	A)
	S > Cl > F > Ne

	B)
	Ne > F > Cl > S

	C)
	F > Ne > S > Cl 

	D)
	S > Cl > F > Ne

	E)
	Ne > S > Cl > F 


Both A and D are correct answers

	14.
	What is the correct electron configuration for the Te2- ion?



	A)
	[Kr] 5s2 4d10 5p6 

	B)
	[Kr] 5s2 5d10 5p4

	C)
	[Kr] 5s2 4d10 5p4

	D)
	[Kr] 5s2 4f14

	E)
	[Kr] 5s2 5p6


	15.
	Which one of the following sets of four quantum numbers that most likely represent the last electron of the Zn atom?



	A)
	n = 3, l = 2, ml = 2, ms = - ½

	B)
	n = 3, l = 1, ml = 1, ms = + ½

	C)
	n = 3, l = 3, ml = 2, ms = - ½

	D)
	n = 4, l = 2, ml = 0, ms = + ½

	E)
	n = 4, l = 3, ml = 3, ms = - ½


	16.
	What is the magnitude of the partial negative and partial positive charges in the HI molecule? 

Given: 

1 D = 3.36  10-30 C m; 

1 e- = 1.6022 x 10-19 C; 

1 angstrom = 1.0 x 10-10 m; 

bond length HI = 1.61 angstroms; 

Dipole Moment HI = 0.44 D    



	A)
	-0.057 and +0.057

	B)
	-0.76 and +0.76

	C)
	-1.2 and +1.2 

	D)
	-0.065 and +0.065

	E)
	-0.86 and +0.86


	17.
	In which one of the following species is the central atom (the first atom in the formula shown by underline) likely to violate the octet rule?  



	A)
	XeF4

	B)
	BF4-

	C)
	CCl4

	D)
	NH3

	E)
	CH2Cl2


	18.
	In the Lewis structure of the iodate ion, IO3-, that satisfies the octet rule, the formal charge on the central iodine atom is:  



	A)
	+2

	B)
	+1

	C)
	0

	D)
	-1

	E)
	-2


	19.
	Use bond energies to estimate the enthalpy change for the reaction of 
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	A)
	-1276 kJ

	B)
	-638 kJ

	C)
	-946 kJ

	D)
	-955 kJ

	E)
	- 1465 kJ


	20.
	Use the Born-Haber cycle to calculate the lattice energy of LiCl(s) given the following data: 

Sublimation energy for Li:

 Li (s)  Li (g) 
 H = 155.2 kJ/mol

First ionization energy for Li:

Li(g)  Li+(g) + e- 
 H = 520. kJ/mol

Bond energy (Cl-Cl):


Cl2(g)  2Cl(g) 
 H = 242.8 kJ/mol

Electron affinity for Cl:

Cl(g) + e-  Cl-(g) 
 H = -348 kJ/mol

Standard heat of formation for LiCl(s) Li(s) + 
[image: image5.wmf]1

2

Cl2(g)  LiCl(s)  Hf = -408.8 kJ/mol

Lattice energy for LiCl(s)

      LiCl(s)  Li+(g) + Cl-(g)  



	A)
	857  kJ/mol

	B)
	40.0  kJ/mol

	C)
	736  kJ/mol

	D)
	-40.0  kJ/mol

	E)
	1550  kJ/mol


Chem101, 2nd Major Exam, Term 061:PRIVATE 

1. 
A small bubble rises from the bottom of a lake, where the temperature and pressure are 4.0 oC and 3.0 atm, to the water's surface, where the temperature is 25 oC and the pressure is 0.95 atm. Calculate the final volume of the bubble if its initial volume was 2.1 mL.


A) 7.1 mL
B) 0.72 mL
C) 6.2 mL
D) 41.4 mL

E) 22.4 mL


Choice A

2. 
Which of the following gases will have the greatest density at STP?


A) H2

B) CClF3
C) CO2

D) C2H6
E) CF4

Choice B

3. 
A gaseous compound occupies a volume of 1.00 L and exerts a pressure of 1.26 atm at -4.0 oC. If the mass of the gaseous compound is 5.25 g, then which of the following will be its molecular formula?


A) N3O6
B) NO

C) NO2

D) N2O4
E) N2O5

Choice D

4. 
If equal masses of O2(g) and HBr(g) are in separate containers of equal volume and temperature, which one of the following statements is true?


A) The pressures of both gases are the same.



B) There are more HBr molecules than O2 molecules.

C) The root mean square velocity of the O2 molecules is less than that of the HBr molecules.


D) The average kinetic energy of HBr molecules is greater than that of O2 molecules.


E) The pressure in the O2 container is greater than that in the HBr container.


Choice E

5. 
Determine the heat of reaction when 30.01 g of NO gas are mixed with 16.00 g oxygen gas to react according to the equation:
    2 NO(g) + O2(g) ( 2 NO2(g)    ΔH = -114.6 kJ


A) -66.85 kJ

B) -114.6 kJ

C) -57.30 kJ

D) -259.1 kJ


E) -365.3 kJ


Choice C

6. 
The work done to compress a gas is 85 J. As a result 32 J of heat are given off to the surroundings. Calculate the change in internal energy of the gas.


A) -53 J
B) 117 J
C) -117 J
D) 53 J

E) 96 J


Choice D

7. 
A 3.100 g sample of a compound is burned in a bomb calorimeter whose total heat capacity is 6.752 kJ/oC. The temperature of the calorimeter increases from 21.02 oC to 28.15 oC. What is the heat of combustion per gram of this compound?


A) -46.3 kJ

B) -48.1 kJ

C) -15.5 kJ

D) -72.5 kJ


E) -93.2 kJ


Choice C

8. 
Calculate the standard enthalpy of formation of solid Mg(OH)2 using the following data:

(1) 2 Mg(s) + O2(g) ( 2 MgO(s)

ΔHo1 = -1203.6 kJ

(2) Mg(OH)2(s) ( MgO(s) + H2O(l)
ΔHo2 = 37.1 kJ

(3) 2 H2(g) + O2(g) ( 2 H2O(l)

ΔHo3 = -571.7 kJ


A) -1812.4 kJ/mol

B) -924.8 kJ/mol

C) -850.7 kJ/mol


D) -1210.6 kJ/mol

E) -358.9 kJ/mol


Choice B

9. 
Using Bohr's model, calculate the wavelength of the light emitted, when the electron in the He+ ion goes from the state with n = 2 to the ground state.


A) 60.78 nm

B) 30.39 nm

C) 121.6 nm

D) 1521 nm


E) 3043 nm


Choice B

10. 
A shell with quantum number n contains


A) n subshells of orbitals with different values of the angular quantum number l.


B) n-1 subshells of orbitals with different values of the angular quantum number l.


C) 2l-1 orbitals with different values of the magnetic quantum number ml.


D) 2 orbitals with different values of the spin quantum number ms.


E) 2l orbitals with different values of the magnetic quantum number ml.


Choice A

11. 
Which one of the following pairs of sets of quantum numbers in an atom (n,l,ml,ms) is allowed for two electrons?


A) (2,1,-1,1/2) and (2,1,1,1/2)


B) (2,1,-1,1/2) and (2,1,-1,1/2)


C) (2,3,-3,1/2) and (2,3,-3,-1/2)

D) (0,1,-1,1/2) and (0,1,-1,-1/2)


E) (3,2,-3,1/2) and (3,2,-3,-1/2)


Choice A

12.
How many orbitals are there in a shell with principal quantum number n = 5?


A) 5

B) 16

C) 7

D) 9

E) 25


Choice E

13. 
All the elements of group 3A


A) follow the trend of decreasing atomic radius going down the group.


B) have the valence shell electron configuration np3.


C) have the valence shell electron configuration ns2np1.


D) have metal characteristics, including a silvery appearance and good conductivity.


E) have relatively low melting points.


Choice C

14. 
An element M has the electronic configuration [Kr]4d105s25p2. The formula of its fluoride is most likely


A) MF8
B) MF6

C) MP14
D) MF4
E) MF


Choice D

15. 
Determine the net energy change that occurs when lithium chloride forms from the elements according to the equation:

Li(s) + 1/2 Cl2(g) ( LiCl(s)


Use the following data:


Heat of sublimation for Li = 159 kJ/mol



Bond dissociation energy for Cl2 = 243 kJ/mol


Lattice energy for LiCl = -853 kJ/mol


Electron affinity for Cl = -349 kJ/mol


Ionization energy for Li = 520 kJ/mol


A) 1426 kJ/mol
B) -402 kJ/mol

C) -280 kJ/mol

D) 1304 kJ/mol


E) 2002 kJ/mol


Choice B

16. 
Rank the following bonds in order of increasing ionic character:


N-O, Ca-O, C-F, Ca-O, Br-Br, K-F


A) Br-Br < N-O < C-F < Ca-O < K-F

B) Br-Br < C-F < N-O < Ca-O < K-F


C) Br-Br < C-F < Ca-O < N-O < K-F

D) Br-Br < Ca-O < C-F < N-O < K-F


E) Br-Br < N-O < C-F < K-F < Ca-O


Choice A

17. In the following oxyanion, which possesses the general Lewis structure:

[image: image6.wmf]
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Atom A may be:

A) S

B) Si

C) P

D) N

E) Cl


Choice E

18. 
When acting as a central atom, which of the following cannot expand its octet?


A) Cl: n = 3, can expand its octet.

B) P: n = 3, can expand its octet.


C) C: n = 2, cannot expand its octet.

D) Xe: n = 5, can expand its octet.


E) S: n = 3, can expand its octet.


Choice C

19. 
For the reaction:
H3C - CH3 + Cl2 ( H3C - CH2Cl + HCl


Estimate the enthalpy change for the above reaction using the following bond energies:


BE(C-H) = 414 kJ/mol
BE(C-C) = 347 kJ/mol

BE(C-Cl) = 327 kJ/mol
BE(H-Cl) = 431 kJ/mol
Be(Cl-Cl) = 242 kJ/mol


A) -102 kJ
B) -113 kJ
C) -68 kJ
D) -344 kJ
E) 276 kJ


Choice A

20. 
Which of the following does not have a trigonal planar geometry?

A) SO3: number of valence electrons needed: 

B) BF3: number of valence electrons needed: 

C) CO32-: number of valence electrons needed: 

D) PF3: number of valence electrons needed: 

E) NO3-: number of valence electrons needed: 


Choice D
Chem 101 2nd Major Exam 81 (zero version; correct answer is A)
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Calculate the standard enthalpy of formation of liquid methanol, CH3OH(l), using the
following information. 

C(graphite) + O2(g)  (  CO2(g)    



(H° = (393.5 kJ/mol

H2(g) + (1/2)O2(g)  (  H2O(l)      


            (H° = (285.8 kJ/mol

CH3OH(l)  +  (3/2)O2(g) ( CO2(g) + 2H2O(l)    
            (H° = (726.4 kJ/mol
A)
(238.7 kJ/mol
B)
(1691  kJ/mol
C)
+1691 kJ/mol
D)
+47.1  kJ/mol
E)
(47.1   kJ/mol
Sec# Thermochemistry  -  Standard Enthalpies of Formation

Grade# 65

Q2. 
A 30.0 g sample of water at 280. K is mixed with 50.0 g of water at 330. K. Calculate the final temperature of the mixture assuming no heat loss to the surroundings.

A)
311 K

B)
303 K

C)
485 K

D)
234 K

E)
154 K

Sec# Thermochemistry  -  Enthalpy and Calorimetry

Grade# 60

Q3.

A piston expands against 1.00 atm of pressure from 11.2 L to 29.1 L. In the process, 1037 J of heat is absorbed. Calculate the internal energy change for the process.

(101.3 J = 1 L atm)

A)
(0.776 kJ

B)
+0.776 kJ

C)
(2.85   kJ

D)
(1.42   kJ

E)
(16.7   kJ

Sec# Thermochemistry  -  The Nature of Energy

Grade# 75

Grade# 50

Q4.

Atoms emit electromagnetic radiation when

A)
electrons fall from higher energy levels to lower energy levels.
B)
the atoms condense from a gas to a liquid.
C)
electrons jump from lower energy levels to higher energy levels.
D)
they melt to form a liquid.
E)
electrons move in their circular orbit.
Sec# Atomic Structure and Periodicity  -  Electromagnetic Radiation

Grade# 70

Q5.

What is the wavelength of light that is emitted when an excited electron in the hydrogen atom falls from n = 5 to n = 2?

A)
434 nm

B)
230 nm

C)
365 nm

D)
165 nm

E)
460 nm

Sec# Atomic Structure and Periodicity  -  The Nature of Matter

Grade# 80

Q6.

Calculate the de Broglie wavelength of a neutron moving at 1.00% of the speed of light. (mass of neutron = 1.675 x 10(27 kg)

A)
1.32 x 10(13 m

B)
2.45 x 10(14 m

C)
1.05 x 10(12 m

D)
3.22 x 10(12 m

E)
4.32 x 10(8   m

Sec# Atomic Structure and Periodicity  -  The Nature of Matter

Grade# 75

Q7.

Which set of quantum numbers can be used to characterize one of the outermost electrons in calcium ions (Ca2+)?

A)
n = 3, l = 1, ml = 1, ms = (1/2

B)
n = 4, l = 0, ml = 0, ms = (1/2

C)
n = 3, l = 2, ml = 1, ms = (1/2

D)
n = 3, l = 0, ml = 0, ms = (1/2

E)
n = 5, l = 1, ml = (2, ms = (1/2

Sec# Atomic Structure and Periodicity  -  Quantum Numbers

Q8.

Which one of the following electron configurations corresponds to an excited state?
A)
[Ar]4s23d54p1
B)
[Ne]3s23p5
C)
[Ar]4s13d5
D)
[Ar]4s23d10
E)
[Xe]6s25d6

Sec# Atomic Structure and Periodicity  -  Orbital Shapes and Energies

Grade# 70

Q9.

Which statement is false?
A)
The hydrogen atom has only one orbital.

B)
The size of the hydrogen 1s orbital is defined as the surface that contains 90% of the total electron probability.
C)
The square of the wave function represents the probability distribution of the elctron in the orbital.

D)
In the quantum mechanical model, the electron is viewed as a standing wave.
E)
If energy is added to the atom, the elctron can be transferred to a higher-energy orbital.

Sec# Atomic Structure and Periodicity  -  Electron Spin and the Pauli Principle

Grade# 65

Q10.

How many unpaired electrons in phosphorus (P) atom in the ground state?
A)
3
B)
2
C)
1
D)
0
E)
5
Sec# Atomic Structure and Periodicity  -  The Aufbau Principle and the Periodic Table

Grade# 70

Q11Which one of the following statements is correct?
A)
Ionization energy of Al3+ (g) is greater than that of Al (g).
B)
The first ionization energy of silicon (Si) is greater than that of argon (Ar).
C)
Atomic radius of Sr is greater than that of Cs.
D)
Al3+, Al2+ and Al+ are isoelectronic ions.

E)
Ionic radius of Fe3+ is larger than that of Fe2+.
Sec# Atomic Structure and Periodicity  -  Periodic Trends in Atomic Properties

Grade# 65

Q12.

Rank the following bonds in the order of increasing bond polarity.


N(O, K(F, I(I, Ga(F
A)
I(I < N(O < Ga(F < K(F
B)
Ga(F < K(F < N(O < I(I
C)
I(I < K(F < Ga(F < N(O
D)
N(O < K(F < Ga(F < I(I
E)
I(I < N(O < K(F < Ga(F
Sec# Bonding: General Concepts  -  Types of Chemical Bonds

Grade# 65

Q13.

Which one of the following ions has a noble gas configuration?
A)
Ti4+
B)
Sc2+
C)
Co3+
D)
S4-
E)
As5-
Sec# Atomic Structure and Periodicity  -  The Aufbau Principle and the Periodic Table

Grade# 75

Q14.

From the following data, estimate the enthalpy of sublimation of calcium in kJ/mol.

Standard enthalpy of formation of CaCl2 = (795 kJ/mol 

First ionization energy of calcium = 589.5 kJ/mol

Second ionization energy of calcium = 1145 kJ/mol

Electron affinity of chlorine = (349 kJ/mol

Lattice energy of CaCl2 = (2195 kJ/mol

Bond energy of Cl2 = 242.7 kJ/mol
A)
121
B)
135
C)
173
D)
286
E)
295
Sec# Bonding: General Concepts  -  Energy Effects in Binary Ionic Compounds

Grade# 75

Q15.

Which of the following substances would you expect to have the greatest lattice energy ?

NaF , CsI , CaO , AgCl , AlN
A)
AlN
B)
CsI
C)
NaF
D)
AgCl
E)
CaO
Sec# Bonding: General Concepts  -  Energy Effects in Binary Ionic Compounds

Grade# 75

Q16.

Estimate the enthalpy change (ΔH) in kJ for the following reaction;
[image: image13.wmf]
CH4 (g)   +   Cl2 (g)                       CH3Cl (g)      +     HCl (g)

given that average bond energies of C(H = 413 kJ/mol,  Cl(Cl = 242 kJ/mol , C(Cl = 328 kJ/mol , and  H(Cl = 431 kJ/mol.

A)
(104
B)
(157
C)
(163
D)
(172
E)
(189
Sec# Bonding: General Concepts  -  Covalent Bond Energies and Chemical Reactions

Grade# 75

Q17.

Choose the correct statement about the compound SO2.
A)
The S atom has a lone pair of electrons.
B)
The two S(O bonds have different lengths and angles.
C)
The S(O bonds are purely ionic in character.
D)
The molecule has a linear structure.
E)
The S atom has two lone pairs of electrons.
Sec# Bonding: General Concepts  -  Lewis Structures

Grade# 70

Q18.

Which one of the following statements is true for nonpolar PCl2F3 molecule?[image: image7.png]



A)
All F(P(F angles are 120°.
B)
The Cl(P(Cl angle is 90°.
C)
The  Cl(P(Cl angle is 120°.
D)
There is at least one F(P(F angle of 90°.
E)
There is at least one Cl(P(F angle of 60°.
Sec# Bonding: General Concepts  -  Molecular Structure: The VSEPR Model

Grade# 50

Q19.

What are the formal charges of the atoms in the thiocyanate ion? 

The Lewis structure of thiocyanate ion is:      [image: image8.png]



A)
S = 0, C = 0, N = (1
B)
S = (1, C = 0, N = 0
C)
S = 0, C = (1, N = 0
D)
S = 2, C = 0, N = (3
E)
S = (3, C = 0, N = 2
Sec# Bonding: General Concepts  -  Resonance

Grade# 50

Q20.

Which one of the following molecules contains sp2 hybridized S atom?

A)
SO3
B)
SF2
C)
SO32-
D)
SO42-
E)
SF4
Sec# Covalent Bonding: Orbitals  -  Hybridization and the Localized Electron Model
Chem 101 2nd Major Exam 82 (zero version; correct answer is A)
[image: image14.wmf]Q1.

.It took 4.5 minutes for 1.0 L helium to effuse through a porous barrier. How long will

it take for 1.0 L Cl2 to effuse under identical condition?
A)
19 min
B)
290 sec
C)
30 sec
D)
1 min
E)
1 hr
Sec# Gases  -  Effusion and Diffusion

Grade# 70

Q2.

Which of the following is an endothermic process?
A)
2H2O(g) ( O2(g) + 2H2(g)
B)
When concentrated sulfuric acid is added to water, the solution gets very hot.
C)
When coal is burned in a furnace.
D)
Water condensed on a cold glass
E)
2Cl(g) ( Cl2(g)
Sec# Thermochemistry  -  The Nature of Energy

Grade# 70

Q3.

An experiment requires the preparation of a water bath at 37.0oC. ? If a student starts 

with 90.0 g of cold water (22.0oC), what mass of hot water (55.0oC) must be added  

to reach 37.0oC?
A)
7.50x 10 g
B)
155 g
C)
2.00 x 10 g
D)
9.70 x 10 g
E)
125 g
Sec# Thermochemistry  -  Hess's Law

Grade# 60

Q4.

Which of the following reactions does not represent a reaction whose enthalpy change is the standard heat of formation for a compound?
A)
2H2(g) + O2(g) ( 2H2O(l)
B)
2C(graphite) + 3H2(g) + 1/2O2(g) ( C2H6O(l)
C)
1/2 Na(s) + 1/2 Br2(l) ( NaBr(s)
D)
Hg(l) + 1/2O2(g) ( HgO(s)
E)
H2(g) + S(s) + 2O2(g) ( H2SO4(l)
Sec# Thermochemistry  -  Hess's Law

Grade# 70

Q5.

From the following heats of reaction, 

2C (graphite) + 2H2 (g) + O2 (g) ( 2H2CO (g) [image: image9.png]


H = (217 kJ/mol 

2C (graphite) + 2H2 (g) + 2O2 (g) ( 2H2CO2 (l) [image: image10.png]


H = (849 kJ/mol, 

Calculate the heat for the reaction; 

2H2CO (g) + O2 (g) ( 2H2CO2 (l)
A)
(632 kJ/mol
B)
632 kJ/mol
C)
(316 kJ/mol
D)
316 kJ/mol
E)
948 kJ/mol
Sec# Thermochemistry  -  Standard Enthalpies of Formation

Grade# 70

Q6.

The enthalpy change for the following reaction is 310. kJ/mol.  What is the wavelength of the light that can cause this reaction?  (Assume that all the energy is supplied by the light).

  
 hν
CuCl     →    Cu + Cl
A)
386 nm
B)
515 nm
C)
215 nm
D)
602 nm
E)
415 nm
Sec# Atomic Structure and Periodicity  -  The Nature of Matter

Grade# 55

Q7.

The maximum number of electrons that have n = 7 and electron spin quantum number of +1/2 is:
A)
49 electrons.
B)
98 electrons.
C)
7 electrons.
D)
12 electrons.
E)
32 electrons.
Sec# Atomic Structure and Periodicity  -  Quantum Numbers

Grade# 50

Q8.

What is the wavelength of light emitted when an electron in a hydrogen atom goes from n = 5 to n = 3?
A)
1.28×10-4 cm
B)
4.87×10-5 cm
C)
6.84×10-5 cm
D)
3.65×10-5 cm
E)
1.02×10-5 cm
Sec# Atomic Structure and Periodicity  -  The Bohr Model

Grade# 50

Q9.

Which one of the following is not true about the spectrum of the hydrogen atom?
A)
It is a continuous spectrum.
B)
It is a line spectrum.
C)
It indicates that only certain energies are allowed for the electron to absorb or emit.
D)
It results from the emission or absorption of radiation by the hydrogen atoms.
E)
It supports the idea that the energy is quantized and it can only occur in discrete packets.
Sec# Atomic Structure and Periodicity  -  The Atomic Spectrum of Hydrogen

Grade# 40

Q10.

The number of orbitals having a single electron each in Cobalt atom is,
A)
3.
B)
4.
C)
5.
D)
2.
E)
1.
Sec# Atomic Structure and Periodicity  -  Orbital Shapes and Energies

Grade# 65

Q11.

Which statement is false?
A)
In the hydrogen atom, the energies of the orbitals for a given principal quantum level increase as follows:

Es  <  Ep  <  Ed  <  Ef
B)
In a given atom, no two electrons can have the same set of four quantum numbers (n, l, ms , ml )
C)
There are no d orbitals that correspond to principal quantum levels, n = 1 and n = 2.
D)
A polyelectronic atom has hydrogenlike orbitals,  but their sizes and energies are different.
E)
The 2s electron penetrates to the nucleus more than the electron in the 2p orbital.
Sec# Atomic Structure and Periodicity  -  Polyelectronic Atoms

Grade# 60

Q12.

Which statement is false regarding the yet-undiscovered element with atomic number 117?
A)
It is in group 5.
B)
It is a halogen.
C)
It has 7 valence electrons.
D)
It has a valence shell configuration of 7s2, 7p5.
E)
It has 117 protons.
Sec# Atomic Structure and Periodicity  -  The History of the Periodic Table

Grade# 60

Q13.

Which one of the following elements would be most metallic?
A)
Indium, In
B)
Silicon, Si
C)
Aluminum, Al
D)
Gallium, Ga
E)
Phosphorus, P
Sec# Atomic Structure and Periodicity  -  Periodic Trends in Atomic Properties

Grade# 80

Q14.

Based on the general trends in electronegativities across the periodic table, order the bonds N(H, B(H, and C(H in sequence of increasing bond polarities from left to right.
A)
B(H < C(H < N(H
B)
N(H < C(H < B(H
C)
C(H < N(H < B(H
D)
C(H < B(H < N(H
E)
B(H < N(H < C(H
Sec# Bonding: General Concepts  -  Electronegativity

Grade# 70

Q15.

Which one of the following molecules has a dipole moment?
A)
bent H2S
B)
tetrahedral CCl4
C)
linear F2
D)
trigonal BF3
E)
trigonal bipyramidal  PCl5
Sec# Bonding: General Concepts  -  Bond Polarity and Dipole Moments

Grade# 70

Q16.

Arrange the following ions in order of increasing size: S2-, K+, Cl-, P3-, Ca2+
A)
Ca2+, K+, Cl-, S2- , P3-
B)
P3-, Ca2+, K+, Cl-, S2- ,
C)
S2-, P3-, Ca2+, K+, Cl-,
D)
K+, S2-, P3-, Ca2+, Cl-
E)
Ca2+, K+, P3-, Cl-, S2- ,
Sec# Bonding: General Concepts  -  Ions: Electron Configurations and Sizes

Grade# 75

Q17.

Which of the following statements is true about the Lattice Energy?
A)
It is the change in energy that takes place when separated gaseous ions are packed together to form an ionic solid.
B)
It is the energy gained when an ionic solid is formed.
C)
It is always an energy corresponding to endothermic process.
D)
It is the energy that results in changing the substance from the solid state to the gaseous state.
E)
It is the energy required to break a bond in a diatomic molecule.
Sec# Bonding: General Concepts  -  Energy Effects in Binary Ionic Compounds

Grade# 60

Q18.

Use the following data to estimate (Hf° for potassium chloride.

K(s) + 1/2 Cl2(g) ( KCl(s)

Lattice energy 



(690. kJ/mol

Ionization energy for K

  419  kJ/mol

Electron affinity of Cl 

(349 kJ/mol

Bond energy of Cl2


   239 kJ/mol

Enthalpy of sublimation for K                 64 kJ/mol
A)
(437  kJ/mol
B)
+ 437 kJ/mol
C)
+ 485 kJ/mol
D)
(317  kJ/mol
E)
(181  kJ/mol
Sec# Bonding: General Concepts  -  Partial Ionic Character of Covalent Bonds

Grade# 65

Q19.

Using the following bond energies and the heat of reaction for the reaction, calculate 

the average bond energy of Cl ( F in ClF5. (F ( F = 155 kJ/mol ; Cl (Cl = 243 kJ/mol).

5 F2(g) + Cl2(g) → 2 ClF5(g)    ∆H = (509.6 kJ/mol
A)
153 kJ/mol
B)
351 kJ/mol
C)
234 kJ/mol
D)
610 kJ/mol
E)
398 kJ/mol
Sec# Bonding: General Concepts  -  Covalent Bond Energies and Chemical Reactions

Grade# 50

Q20.

.The Lewis structure for a chlorate ion, ClO3(, should show____single bond(s), ___double bond(s) and ___lone pair(s). (Assume that all atoms follow the octet rule)

A)
3,0,10
B)
2,1,10

C)
3,0,9

D)
2,1,8

E)
2,1,9

Sec# Bonding: General Concepts  -  Lewis Structures

Grade# 70

Major Exam II 091 (All answers are A):

Q1.  In which one of the following processes is (E = (H? 

A) Two moles of hydrogen iodide gas react to form hydrogen gas and iodine gas in a 40-L closed container.

B) Two moles of ammonia gas are cooled from 325(C to -50(C at 1.2 atm.

C) One gram of liquid water is vaporized at 100(C and 1 atm.

D) Solid calcium carbonate is heated to form solid calcium oxide and carbon dioxide gas in an open container.

E) One mole of solid carbon dioxide sublimes to the gas phase.

Sec# 6-1 

Grade# 50 

Q2. A system gives out 125 kJ of heat while 104 kJ of work is done on it.  Calculate (E.
A) -21 kJ

B) 21 kJ 

C) 229 kJ

D) -229 kJ

E) -300 kJ

Sec# 6-3

Grade# 65

Q3. Which is the correct order of increasing atomic radii?

A) F< Cl < S < As

B) As< S < Cl < F 

C) S< As < Cl < F

D) As< S < F <Cl

E) As< Cl < S < F

Sec# 7-12

Grade# 65

Q4. When 2.55 g of sodium hydroxide is dissolved in 81.0 g of water in a coffee cup calorimeter, the temperature of the water rises from 21.02 oC to 29.44 oC. Calculate the q for the dissolution of one mole of  solute.  (Assume that the specific heat capacity of the solution is 4.18 J/g oC)

A) 46.1 kJ/mol
B) 1.12 kJ/mol

C) 2.85 kJ/mol



D) 156 kJ/mol

E) 21.5 kJ/mol

Sec# 6-4

Grade# 65

Q5. The heat of formation of Fe2O3 (s) is -826.0 kJ/mol. Calculate the heat of the reaction,




4 Fe(s)  +  3O2 (g)   →  2 Fe2O3 (s)

         when 57.48 g  of iron is reacted with excess oxygen. 

A) -425.1 kJ

B) -212.5 kJ

C) -850.1 kJ

D) -1700. kJ

E) -2.374 x 104 kJ

Sec# 6-5

Grade# 60

Q6. Consider the following two reactions at 298 K and 1 atm.



N2(g)  + O2 (g)  →   2 NO (g)          ΔH1


NO(g)  + ½ O2 (g) →  NO2 (g)         ΔH2

   Which statement is TRUE?

A) ΔHof  for NO2 (g) =  ΔH2 + ½ ΔH1
B) ΔHof  for NO2 (g) =  2ΔH2
C) ΔHof  for NO2 (g)  = ΔH1
D) ΔHof  for NO2 (g) =  ΔH2 + ΔH1
E) ΔHof  for NO2 (g) =  ΔH2
Sec# 6-5

Grade# 65

Q7. Which one of the following sets of quantum numbers can correctly represent a 3p orbital?
[image: image11.wmf]  

A) d

B) b

C) c

D) a

E) e

Sec# 7-6

Grade# 75

Q8.   How many electrons are there in all the p orbitals of selenium (Se) in its ground state? 

A) 16

B) 4

C) 6

D) 10

E) 8

Sec# 7-11

Grade# 65

Q9.
What is the energy of a photon having a wavelength of 25 nm?

A) 7.9 x 10-18 J

B) 1.3 x 1017 J

C) 4.8 x 106 J

D) 1.3 x 10-17 J 

E) 4.0 x 10-20 J

Sec# 7-1

Grade# 75

Q10.
Which one of the following atoms would have the largest second ionization energy?

A) Cs

B) Ba

C) Tl

D) Pb

E) Bi

Sec# 7-12

Grade# 65

Q11.
Calculate the velocity of a neutron with a de Broglie wavelength of 75 pm. (The mass of neutron = 1.675 x 10-27 kg)

A) 5.3 x 103 m/s

B) 3.0 x 10-17 m/s

C) 1.9 x 10-4 m/s 

D) 1.5 x 1023 m/s

E) 2.9 x 101 m/s
Sec# 7-1

Grade# 75

Q12. An excited hydrogen atom with an electron in the n = 6 during an electronic transition emits light having a frequency of 2.74 ( 1014 s-1.  Determine the principal quantum number for the final state in this electronic transition. 

A) 3

B) 1

C) 2

D) 4

E) 5

Sec# 7-2

Grade# 60

Q13.
Atomic orbitals developed using quantum mechanics 

A) describe the 90 % probability of finding an electron in the space around the nucleus.

B) describe exact paths for electron motion.

C) suggest that Bohr model can be correctly applied to all atoms.

D) show that the electron has only mass property.

E) determine that the two electrons can have same four quantum numbers in the same orbital.

Sec# 7-4

Grade# 65

Q14. Consider the following reaction:

A2 + B2 ( 2AB       (H = (285 kJ

The bond energy of A2 is one-half the amount of the AB bond energy. The bond energy of B2 is 432 kJ/ mol. What is the bond energy of A2?

A) +239 kJ/ mol
B) (239 kJ/ mol
C) +73.5 kJ/ mol

D) (73.5 kJ/ mol
E) + 143 kJ/ mol

Sec# 8-8

Grade# 65

Q15. Which one of the following ionic compounds has the least exothermic lattice energy? 

A) CsI

B) LiF

C) NaCl

D) BaO

E) MgO

Sec# 8-5

Grade# 60

Q16. In the Lewis structure for PCl2(, which obeys the octet rule, how many lone pairs of electrons are around the central atom?

A) 2

B) 4

C) 1

D) 3

E) 0

Sec# 8-10

Grade# 70

Q17. What is the formal charge on the central atom of ClO3(, which obeys octet rule?

A) +2

B) (2

C) (1

D) +4

E) +3

Sec# 8-11

Grade# 60

Q18. Predict the molecular structure for XeO2F2 (where Xe is the central atom).

A) See-saw

B) Tetrahedral

C) Square planar

D) Trigonal planar

E) Square pyramid

Sec# 8-13

Grade# 65

Q19. Which one of the following molecules is polar?

A) ICl3

B) CH4
C) SeF6
D) SO3
E) PCl5
Sec# 8-3

Grade# 70

Q20. Which one of the following molecules is expected to exhibit resonance?

A) NO2(
B) CH2Cl2
C) HCN

D) NH4+
E) PF5
Sec# 8-12

Grade# 70
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