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Classify the above molecules as either polar or nonpolar.
A. WonporAR c. PorAr

B. /Jol\/pot.QR D. AION/OOLI-)[L

For each hybridization type, choose a picture that corresponds to the correct orbital
picture and specify the electron pair geometry. If no picture matches, enter N.

o
A B
Hybridization Picture Electron Pair Geometry
sp A Livear
sp’d c TRicoNAL_BIPYRAMID
sp? B TRIGONAL PLANAR
A molecule has sp® hybridization with 2 lone pairs:
a) The electron pair geometry of this molecule is “TETRAHEDRON
b) The geometry of this molecule is ANGULAR / Bent
~ 109°

c) The approximate bond angle in the molecule

Give the formula for the precipitate that is formed when each of the following aqueous
solutions are mixed. (If no precipitate is expected then write no precipitate)
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1. Iron(III) bromide and sodium hydroxide

2. Calcium chloride and ammonium sulfide

3. Calcium hydroxide and hydrochloric acid




Question 5 Write the net ionic equation for the reaction that takes places when aqueous solutions of
oifeinis ammonium sulfide and chromium(III) iodide are combined.
J (NHu &S (qel\ +,3\Cr—13fcrz\ = CraS3(6) +6N,T (@9)
+ - - + -
6 NHy + 3s™; W 6T = GaS3) + 6Ny +6T

———

Q-—v
VS + 2 Cr3+ = Cr353(33

Question 6 Write the net ionic equation for the reaction that takes places when aqueous solutions of
hydrocyanic acid (HCN) and lithium hydroxide are combined.
L1CNcag) + HaO(p)

HCN@Z) + AiOH(g) =

6 Points

(Neak acid) (S-H%vgy fase) N ~
HoNeg) + LiT+ o™ = _f:' + N + Ha00)
HoN@e) + @~ = N~ + Hz00)

Question 7 Werite the net ionic equation for the reaction that takes places when solid calcium
carbonate is added to hydroiodic acid.
CaCO3(s) + & HIw) @l + COaly) + HaOU)
(S*RD(I;/] ecien
+21 + CoH@ + H&O&)

- 2+
GaCOs()+ H +aT™ = &=

—_—
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(aCO3(S) + JZH* = 3% 4 cog(d) + HaQf)




Question 8
5 Points

Question 9
7 Points

Question 10
4 Points

1,310 7239
After absorbing 1.81 kJ of heat the temperature of a 0.723 kg block of copper is
40.6°C. The specific heat of copper is 0.385 J/g.°C. What was the initial temperature
of the copper block?

%‘; mXCXAT T@-Tg:é.s
|18lO = 723X 0.38S X AT HO.6-Te=6.5 o
1810 -Te = 6.S-40.6 = -34.1°%
- (2]
AT = Jq3x0.38S - ©-°C
3E.1]%

0.301 g of C (graphite) is burned in excess oxygen to give CO,(g)

C(graphite) + Ox(g) = COx(g)
The temperature of the calorimeter, which contained 775g of water, increases from
25.1°C t0 27.48°C. What quantity of heat is evolved per mole of carbon?

[Heat capacity water = 4.184 J/q¢°C Heat capacity calorimeter = 893 J/°C]
pacity g pacity
@ =mMXCxAT

J75x4.184X Q.38 ©.30laC| | moY
T 4T 3 2ol = ©.025mdC

Jra) = 893r2.38 = 212537

FHa0

98427 T
Jran + QHaO +Pead = O Fran = SToasi mof T
Qrxn = - (THa0 + 9cal)
- 98ua.1J

1 292,/39 | 3/mol
Given the standard enthalpy changes for the following two reactions:
1. 2 Hg(l) + O2(g) = 2 HgO(s) AH® = -181.6 kJ
2. Hg(l) + Clx(g) = HgCly(s) AH® = -224.3 kJ
what is the standard enthalpy change for the reaction:
2 HgCla(s) + O2(g) = 2HgO(s)+2Cla(g) AH°=?

2. (-2) 2 Hq g (5) = 2Halh) + 2 (g [)H:: Luys .o
1. QU%CQ) + Q&(g} = &HgO(sb M=-181.6

2 N+ Galp) = 2 HgOQ) + 2y MK’z 367 4T

_dE] | W



Question 11
4 Points

Question 12
8 Points

Using standard heats of formation given, calculate the standard enthalpy change for the
following reaction:

4 NH;(g) + 5 O2(g) = 4 NO(g) +6 H0(g)

[AH%:  NHs(g), -46 kJ/mol NO(g), 90 kJ/mol H.0(g), -242 kJ/mol]

SAWg (Produclzs) - Z AHE (ReacTANTS) .
Lt AHS NO(8) + 6 AHE Ha0(g) - 4 AHE NH3 () -5 Mp 02(3)
= 4(%0) +6 (-248) -y (-4¢) - 5(0)
= -908 hT/mo!

AH®

i

kJ/mol

a) A 113 mol sample of He gas is confined in a 27.3 liter container at
21.5°C.

If 1.13 mol of O; is substituted for the 1.13 mol of He, holding the volume and
temperature constant, the average kinetic energy will

o) Decrease o) not enough information given

o Increase @ remain the same

b) A 1.36 mol sample of O gas is confined in a 32.9 liter container at 21.5°C.

If the amount of gas is decreased to 0.680 mol, holding the volume and temperature

constant, the pressure will
Decrease o) not enough information given
o) Increase o remain the same

c) A 0.708 mol sample of CO; gas is confined ina 17.4 liter container at 26.8°C.

If the volume of the gas sample is decreased to 8.71 L holding the temperature
constant, the number of molecule-wall collisions per unit area per unit time will
©) Decrease o not enough information given

Increase o remain the same

d) A 0.708 mol sample of CO; gas is confined in a 17.4 liter container at 26.8°C.

If the temperature of the gas sample is decreased to 8.00°C, holding the volume
constant, the pressure will decrease because:
o The gas molecules are moving slower.

The average kinetic energy of the molecules has decreased.

o
@) The number of collision per unit time decreases
@ All of the above.



Question 13 In the laboratory you dilute 4.91 mL of a concentrated 6.02 M nitric acid solution to a
SPoints  total volume of 155 mL. What is the concentration of the dilute solution ?

4 mol HNO3 = 6.09X ©.00491 = 286X 10 3 nd HNO3

-2
gmd _ Q36x10"7 _

[0 | M

Question 14 For the following reaction, 4.89 grams of sodium are mixed with 0.308 moles of water.
7 Points sodium (s) + water (I) = sodium hydroxide (aq) + hydrogen (g)
What is the maximum amount (in grams) of hydrogen gas that can be produced?

For full credit you must show work and include a balanced chemical equation.

A Na(s +AH0(9) = L Na®H(apy + Ha(g)

4.89g Na | ook ©.213mo? Ne
24.949
J o-10bmd Na) 203

\

I
o-A3mol Ne| [ Ha ) og el i,
% Ne LIMITING
ReaGENT

0.398 nd Hao| 1Ha 55 ol 1)
AH,O

©@.d.|S | grams of hydrogen gas



Question 15 How many grams of solid barium hydroxide are needed to exactly neutralize 25.8 mL of
7 Points a 0.701 M perchloric acid solution? Assume that the volume remains constant.

For full credit you must show work and include a balanced chemical equation.
2 HEPoy(ap) + BaloH), = Ba(Cloy), lag) +2HaO
25.8 mlL
©.70|l M
©.701(0.04s8) = 1.8 XJo md Heloy
Ba(oH), = 1373 +2(16) +a(1.o0)
-l

/.szxuﬁ“& HQPOq\ l Ba/oHZz =17/.35g . mop

[d Heroy

-3
= Q04X |6 el Ba/oH),2 9.04116 mof Balot),

I

/.Sgg

/.35 grams
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