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PHY SICAL CONSTANTS

€=2.998x10° mv's (speed of light)
e=1.602x10™ C (charge of one eectron)
R=8.3145 J(mol K) =0.08206 L atm/(mol K)
F=96,485. C/moal

For T=298K: 2.303RT/F =0.0592 V
In(2)=0.693

1 atomic mass unit = 1.66x10** kg
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CHEM 1 MIDTERM EXAM 1 SPRING 04

NAME DATE:
INSTRUCTOR (circle): Idam Kazimierska Zhao Voloshchuk
SHOW ALL WORK USE CORRECT UNITSAND SIGNIFICANT DIGITS

YOU MAY SHOW YOUR WORK ON THE BACK OF THE SHEET, BUT INDICATE
YOUR ANSWER ON THE FRONT

PERIODIC TABLE AND REFERENCE DATA MAY BE TORN OFF OF EXAM
16 QUESTIONS, 100 POINTSTOTAL (+2 EXTRA CREDIT AT END OF EXAM)
1. (10 points) Indicate whether each of the following statementsistrue or false:

T F

_____Onemoleof carbon-12 weighs exactly 12 grams.

__A solution containing a strong dectrolyte conducts dectricity.

___Aliterisavolume equd to 100 cn.

_____Thediscovery of the nucleus asssted Ddton in his developmert of atomic

theory.

____Afreeproton hasamass of exactly one atomic mass unit.

__Oxygen, sulfur and bromine are al nonmetalic dements.

_____|sotopes of the same element dways have the same number of protons.

__Elementsin the same column (family) of the periodic table usudly have
gmilar chemicd properties.

_____Anionisformed when aneutra atom gains or loses dectrons.

____Electrons account for most of the mass of an atom.

2. (15 paints) Answer dl of the following.
A. (4points) Identify each of the following as astrong eectrolyte, aweek eectrolyte or a
nonelectrolyte.
ethanol
hydrochloric acid
sodium hydroxide
glver nitrate
B. (4 point) Writethe chemicd formula of the following ions
Ammonium ion: lodide ion:
Sulfateion: Hydrogen carbonate ion:

C. (4 paints) Identify each of the following as an ement, a compound, a homogeneous
mixture or a heterogeneous mixture (no credit for “mixture’ as whole answer):

lodine crystds:. Aniron bar:

Sdsa Pure sodium chloride:

D. (3 points) Give the number of protons, neutrons and electronsin a; Cl ion.
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Protons: Neutrons: Electrons
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3. (8 poaints) Answer each of the fallowing:
A. (4 points) Name the following compounds:

FeCls: SBIry:

HCIOzi KHCO3

B. (4 points) Write chemica formulas for the following compounds:
Dinitrogen tetroxide:
Hydroiodic acid:
Lithium hydroxide:
Ammonium sulfate;

4. (2 points) What did Rutherford's gold foil experiment prove about the
dructure of the atom? Answer in no more than 2 sentences.

5. (8 points) Baance the following equations. Do not leave spaces blank. Write“1” to
indicate a Sngle unit of aspecies

A. Mg +_ Ch(@? _ MgChk(s)

B. __CaHg(g) + _0O2(g) ? __H0(g) + __CO4(g)

C. K(9+_ Nxg)? __KsN(s

D. _C7H302 + _Oz ? _COZ + _Hzo
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6. (4 points) Write net ionic equations for the following reactions:
A. Hg(CH;02)(aq) + 2 KCl(ag) ? HgClx(s) + 2 KCH;04(a0)

B. Fe(s) + 3 CuNOs(ag) ? 3 Cu(s) + Fe(NOs)s(aq)

7. (4 points) Write the products of the following reactions. If no reaction takes place,
indicate “N.R.” 'Y ou must write dl the products, but you do not need to balance the
reection.

A. AgNOs(ag) + NaCl(aq) ?
B. Cu(s) + AgNOs(aq) ?

C. Au(s) + Zn(NOs).(aq) ?
D. CHy(g) + O2A(g) ?

8. (6 points) How many nitrogen atoms are there in 30.0g of N,O,. Give your ansver in
individua aoms, not moles.
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9. (6 points) The dengty of metallic lead is 11.35 g/cn. Calculate the volume of metalic
lead required to react with 50.0 mol of chlorine gas according to the equation:
Pb(s)+Clx(g) ? PbCly(9)

10. (6 points) What mass of NaCl is needed to precipitate dl the silver ionsfrom 7.5L of
0.0150M AgNO; solution?
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11. (4 points) A compound is 74.4% gallium and 25.6% oxygen by weight. What isits
empiricd formula?

12. (4 points) 1.07g of solid Ca(NOs), are dissolved in enough water to make 452.1mL.
A. (3 poaints) Calculate the molar concentration of Ca(NOs), in solution.

B. (1 point) Calculate the molar concentration of the nitrate ion, NO; in solution.

13. (4 points) A molecule has an empirica formula CsH,. 1ts molecular weight is 128.16
atomic mass units. Give the molecular formula
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14. (6 points) Congder the reaction:

4 NHs(g) + 502(g) ? 4 NO(g) + 6 H.O(g)

If 7.5x107 g of NH; are mixed with 7.5x107 g of O,, identify the limiting reagent
and caculate the number of grams of NO produced and cdculate the number of grams of
€XCess reegent remaining.
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15. (7 points) A solid powder is known to be a mixture of NaCl and Na.CO3, but the
relative amounts of each compound in the sample are unknown. Sodium carbonate
reacts with hydrochloric acid according to the equation:

NaCOs(ag) +2 HCl(ag) ? 2NaCl(aqg) + H,O(1)+COx(g)

A solution of the mixture is prepared by adding 10.0g of the mixture to enough
water to make 1.0L of solution. It is observed that the above reaction goes to completion
(i.e. the solution is neutrdized) after the addition of 83.15mL of 0.1174M hydrochloric acid
to the 1.0L sample of the solution.

A.(4 points) What isthe concentration of sodium carbonate in the solution
before the addition of HCI?

B.(3 points) What is the mass of NaCl in theinitid 10.0g sample?
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16. (6 points) Hydrogen cyanide, HCN, isapoisonous gas. The lethd doseis
approximately 3.0x10° mg of HCN per kilogram of air. The density of air a room
temperature is approximately 0.00118g/cn.

If HCN gasisformed by the reaction
2 NaCN(s)+H,S04(aq) ? NaSO4(aq) + 2 HCN(g)

what mass of NaCN is required to produce aletha dose of HCN in a sedled room that

measures 4.0m x 3.0m x 2.0m. Neglect the volume of any objectsin the room.

EXTRA CREDIT:

(1 point): Give the name of the cavity formed in arock by the formation and subsequent
dissolution of acrysa of asoluble materid (Hint: Ther presence was cited by NASA as
evidence of water on Mars):

(1 point): Give the gpproximate distance from the North Pole to the equator in meters.
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