Final Exam Study Questions - Solutions

Honors 203/Chemistry 110

1. Balance the following equation:

NH; + F, — NoFy + HF
2NH; + bF, — NoFy + O6HF
COs + H>0 — H>COs5
already balanced.
CroH2o + Oz — CO, + H>0
ChioHog + 15045 — 10CO4 + 10H,0
2. Complete the following table for neutral atoms:
Symbol | Atomic | Mass | number of | number of | Number of
number | number | protons neutrons | electrons

29ST 38 90 38 52 38
H 1 4 1 3 1
2C1 39 17 17 22 17

Note: some of these are not actual isotopes that exist.

3. Calculate the frequency (v) of yellow light with a wavelength of 575 nm.

575 nm » 1x107%m

=575%x 107" m
1 nm

¢ 3.00 x 108 m/s 14
=2 TS 5991
VN T ka0 m x0T

4. Calculate the energy of a photon of orange light with a wavelength of 610 nm.

610 nm o 1x107%m

=6.1x10""m
1 nm

_he  (6.626 x 1073 J 5)(3.00 x 10° m/s)

E =3.25 x 10719
) 6.10x 107 m 3:25x 10757
5. Draw lewis electron dot structures for:
(a) HI (b) PCI3 (C) CH2C12
H
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6. Calculate the molar mass of propane, C3Hg.
molar mass = 3(12.01 g) + 8(1.01 g) = 44.11 g

7. Calculate the molar mass of Ca(NOyj)s.
molar mass = 40.078 g + 2(14.01 g) + 6(16.00 g) = 164.10 g
8. How many moles of Ca(NOg3)s are there in 100.0 g?

1 mole

100 g x —¢
9% 16410 ¢

= 0.609 moles

9. Calculate the number of grams in 0.723 moles of HgoS
molar mass = 200.59 g + 2(1.01 g) = 202.61 g

10. Consider the combustion of propane:

Cs3Hg + 509 — 3CO5 + 4H50

(a)
(b)
()

)

(d) Is the reaction endothermic or exothermic?

Calculate the net energy change of this reaction.
What is the heat of combustion of propane?
Is energy absorbed or released?

Bonds broken in the reactants:

2 mol C-to-C single bonds = 1(356 kJ) = T12kJ
8 mol C-to-H single bonds =8(416 kJ) = 3328 kJ
5 mol O-to-O double bonds = 50498 kJ) = 2490 kJ
Total energy absorbed in breaking bonds = 6530 kJ

Bonds formed in the products:

6 mol C-to-O double bonds =6(803kJ) = 4818 kJ
8 mol H-to-O single bonds =8(467kJ) = 3712 kJ
Total energy released in forming bonds = 8554 kJ

Net energy change is (+6530 kJ) + (-8554 kJ) = -2024 kJ
The overall energy change is negative, characteristic of an exothermic reaction. Heat is released.
The heat of combustion is +2024 kJ

11. (a) Predict the formulas of the ionic compounds that would be formed by the combination of each pair
of elements. (b) name each compound.

(a) Ba and Cl BaCly
(b) Cs and F CsF
(¢c) Ca and N Caz N

12. Calculate the molarity of a solution prepared by dissolving 23.1 grams of MgCls in water and diluting
to a total volume of 1.25 L.

Molar mass KCI :39.10 g + 2(35.45) = 110.00 g

23.1¢ 1 mole
110.00 g

0.210 mol
Molarity = # — 0.168M

= 0.210 moles
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13. What is the H3OT concentration of a solution with pH = 4.9?

[H30%] = 10777 = 1079 =1.26 x 107° M
14. What is the pH of a solution in which the concentration of HsO% is 8.2 x 1078 M?
pH = —log|H30™"] = —10g8.2 x 1078 = 7.09
15. Consider an aqueous solution an H30% concentration of 9.2x1072 M. Calculate the OH™ concentration

1x 1014 1x 10714

_ _ —12
(07 ~ 92x103  09x10

[(OH™] =
16. Bi-214 is an « (alpha) emitter. Write a nuclear equation describing the reaction.
%' Bi —3;° Tl +5 He
17. Po-218 undergoes 3 (beta) decay. Write a nuclear equation describing the reaction.
28po —218 At 4% e
18. (3 pts) Which fuel has the highest energy content?

(a) coal (b) wood (¢) ethanol (d) petroleum ***

19. (2 pts) Which fuel is the cleanest burning?

(a) natural gas *** (b) coal (¢) wood (d) petroleum

20. (2 pts) The formation of photochemical smog requires all of the following EXCEPT:

(a) nitrogen oxides (NO) (¢) sunlight
(b) sulfur oxides (SO,) *** (d) hydrocarbons

21. (4 points) ONE Cl atom from a CFC can be responsible for destroying 100,000 ozone molecules in the
stratosphere because:

a) CFC’s have very long lifetimes and survive to exchange with the stratosphere

(a)
(b)
()

)

(d) Cl acts as a catalyst and is reformed in the ozone destruction process ***

Cl cannot absorb infrared radiation and therefore is not a greenhouse gas
CFC’s are continuously being put into the atmosphere

22. Which of these species WILL NOT contribute to the greenhouse effect?

(a) Ar *** (b) CO (c) HCI (d) NO,

23. Which of these species WILL NOT contribute to the greenhouse effect?

(a) N2 Hok ok (b) CH4 (C) C4H10 (d) CHQC]Q



