Chem 111 Summer 2011 Key III Whelan

Question1 Classify each of the following molecules as polar or nonpolar?

9 Points
1. SO3 / \/ON/OJ QR 3. Iy /l/ONﬁoj)G/Z
2. N, _[oler
Question 2 There are _ 2 hybrid orbitals represented by the picture on
10 Points
the left. They are composed of I 2

2 s P d
atomic orbitals, corresponding ’rosf d hybridization. They have

the electron pair geometry /ﬁlg onaf z'i/" YReM el with bond
o (0] 0
angles of g/O/ 120 . ¢ 86)

* - Give the number of each of these orbitals that make the hybrid orbital depicted.

Question 3 A molecule has sp? hybridization with 1 lone pair: Ao a/ y
6 Points a) The electron pair geometry of this molecule is Rgo'n f’ mar
P
b) The geometry of this molecule is Beﬂl—/ag?ujaﬂ [/‘QD )
0
c) The approximate bond angle in the molecule /20

Question 4 The compound chromium(III) nitrate is a strong electrolyte. Write the reaction when

- eIl chromium(III) nitrate is put into water:
Cr(NO:D_g (s) - Cr3++ 3/\'05’
Question 5 Give the formula for the precipitate that is formed when each of the following aqueous
I solutions are mixed. (If no precipitate is expected then write no precipitate)
1. TIron(III) bromide and sodium sulfide /:eg S3 ()
2. Calcium chloride and ammonium iodide A/V pkea'/)l.fcﬂé_
3. Lead (II) nitrate and potassium chloride /D B C’Z (53

Question 6 Write the net ionic equation for the reaction that takes places when aqueous solutions of
5 Points silver(I) nitrate and nickel(II) chloride are combined.

2 AgNOs(aq) + Ni @y tag) = &ﬂchzs) + AN (N@%—éei) ~
2 g+ 805 ¢ NP2 = aRgAs) + NPT+ 40

‘ng* + 360" = Rﬂg@(s)

ptg"' + CO ) - Hg CQ(S\




Question 7 Write the net ionic equation for the reaction that takes places when aqueous solutions of
5 Points hydrofluoric acid (HF) and ammonia (NH;) are combined.

HF(ag) * Nlig/q@ = NHyF (a9)
HF(ag) + NHzlagD) = N//z/+ +F

HFtag) + NH3(eg) . WNHy # F~

Question 8 Werite the net ionic equation for the reaction that takes places when solid calcium
DiEeinis carbonate is added to perchloric acid.

Ca COJ (8) + A Hdﬁq[q@ = G(Coaq\)& (Q?) + Ro[p) 4‘6@,2(3\
CoCOsls) +2H™+3004 = G+ 280, +Haoll) +C0a(3)

CaCoss) + QHT . G+ Haou) +COae

Question 9  In the laboratory a student finds that it takes 21.7 Joules to increase the temperature
2 el of 11.7 grams of liquid mercury from 22.3 to 36.8 degrees Celsius.

Determine the specific heat of mercury.
For full credit you must show work.

AT> 36.8—223= |4 5

i = M X CXAT
A7 = 1.7 XCX 14D

_ Al F = c
< TS 0128373

Q.18 J/9.5C




Question 10 A sample of solid gold is heated with an electrical coil. If 29.4 Joules of energy are
DiEeinis added to a 15.0 gram sample and the final temperature is 38.7°C, what is the initial
temperature of the gold? Heat capacity of gold, 0.129 J/g.°C

For full credit you must show work.

g =mxCxaT Te-T¢ "’552
330 -T¢ = 1S
= 1S.0 XO.139x40T
X314 ;u T/ =)5.9-387F
AT = 75 0x0.129 ~T¢ = -235
AT < /5.2% Te = a3s<€
3.5 ¢

Question 11  The following thermochemical equation is for the reaction of hydrogen peroxide(l) to
£ i form water(l) and oxygen(g).

2 HzOz(l) =2 HzO(I) + Oz(g) AH = -196 kJ
How many grams of H,O,(l) would have to react to produce 30.4 kJ of energy?

For full credit you must show work.
Haog: A0.9)+ (6.9
= %Oig moﬂ"

30.4 K3 lmo//{g@z]gq,oag
19 &S | 1m0

- /0%7

/O-é g HzOz

Question 12 0.927 grams of benzoic acid is burned completely in a bomb calorimeter. The bomb is
2l surrounded by 1.000 kg of water. The temperature increases from 25.12 to 29.36
degrees Celsius. If the heat capacity of the bomb is 1.60 kJ/°C, calculate the heat of
combustion of the benzoic acid in kJ/gram. The specific heat of water is 4.184 J/g°C.

Circle the best answer!

o 214 kJ/gram o 189 kJ/gram

@ -26.5 kJ/gram o -9.2 kJ/gram
o -32.7 kJ/gram



Question 13 Given the standard enthalpy changes for the following two reactions:
5 Points (1) 2 Ni(s) + O2(9) = 2 NiO(s) ...... AH° = -479.4 kJ

(2) Ni(s) + Clx(g) = NiCly(s) ...... AH® = -305.3 kJ
what is the standard enthalpy change for the reaction:

(3) 2 NiClo(s) + 0x(g) = 2 NiO(S) + 2 Clo(g) ..... AH° = 2

For full credit you must show work.

(2) Rev, %2 2N:1Ch 9 = 2MN:{9) + 2Chg) AW’ glo.6
(4) as)s ANUD +0a(9) = 2NOs) AN°: -YT79. 4

ANICLs) +0g(g) = SN0 radaly  AH%= 13L&

1312 kI

Question 14 Using standard heats of formation given, calculate the standard enthalpy change for the
2 el following reaction:

4 NO(g) +6 H:0(g) = 4 NHs(g) + 5 O2(9)
[AH%  NHs(g), -46 kJ/mol NO(g), 90 kJ/mol

For full credit you must show work.

AHRN = EAHg(ﬁRodUCE) - SAH% (Reactants)

= 14 OHE NHS (@) +S AH30a(5) - #AHP NO - 6 MR 1009
4-46) + S(0> - 4(90) - 6(-a43) =

H.O(g), -242 kJ/mol]

708 k3

Question 15 In the laboratory you dilute 4.83 mL of a concentrated 6.00 M hydriodic acid solution to a

5 Points total volume of 50.0 mL. What is the concentration of the dilute solution?
For full credit you must show work.

sl = 6.00(0.00483)" Q.390x)6 wof HI

y o BIn0 Rl HT o 550

O. 0S50 L

O.580 M



Question 16 For the following reaction, 6.64 grams of nitrogen gas are mixed with excess oxygen gas.

6 Points The reaction yields 12.5 grams of nitrogen monoxide.
nitrogen (g) + oxygen (g) = nitrogen monoxide (g)

What is the percent yield for this reaction ?
For full credit you must show work and include a balanced chemical equation.

Nt + &g = 2 NO(D

Na: a(l.0) = 8.0 g.mof -]

g.oug| Lmf - 9937 msp Nald)
28.039

0.237 mod N2 | ANO  _ o 172 e NOG)
[T

-
No: JU.0lt[6.00 = 30.0/0q.moﬂ

04Ty mof NO[30.0lg _ |1 34
| | mof

9 - - /2.3 = 800
% Viold /m;;)/ao 387,

%



Question 17  For the following reaction, 3.69 grams of chlorine gas are mixed with 6.56x107% moles of

6 Points sodium iodide.
chlorine + sodium iodide = sodium chloride + iodine

What is the maximum amount of iodine that can be formed?
For full credit you must show work and include a balanced chemical equation.

ch + ANeI =ANe®@ + Iag
3.6%9 6.Séxlo'm/

Iy 2[2:5.‘-{5)= 70-90(9'”)0})—/

g.é‘?{; Cha | mol — S.QOXIO—QNOY /)
709095

S. g0 xio" mef @y | 1 Le _ 5,20X|O”‘%oo)12

%
— 3 28x/0 mof Ta

NaT /he ogm/;;/oy ?eoeyaﬁ_’

-~
6.56x1o mol NoT

-2
3.28X |0 mol of iodine

Do Not Write Below This

Exam III Score




