Practice Problems for the Chem A Final Exam!
(Solutions will be posted in the hall outside of room 418 and on the website)
http://blogs .4j.lane.edu/hocken_s/
1. Make the following conversions:
a. 75 milligrams to grams

| 9
(75 ij 1000 mg g

b. 6.00 x 107 micrograms (pg) to kllograms (kg) —

(6.00x Ip ,Uj)(-—,—ovij?% !_0_96?0 o
(r1om ) (Fzr (L) = 15496 =155 4]

d. 8.0feet per minute to millimeters per hour

(o) 5 ) ) ) - 1evten

1 minufe I/ [ ¢m | he

e. 100. cubic inches to cubic centlmeters

150000 mm
l00. jg3) [LAEUCNS — 14397 — ﬂ y 7
( " ) [ (o [ Eé H0O cm r
(4 .7 pounds per square inch to kilograms per square meter. (1 pound = 453 .8 grams)

4.7 Ibs \/453.89\/ 1 k ! in fao )
nz ) [ 7p 7000; ___2511—‘—0“ /0% 3772

0.00246 square millimeters (mm?) to square nanometers (nm®) B Sy
(0.00246MM’)/ -',—Om—:—"'—) ~[246x10" Am? 10300 ky/m ]

2. Round each calculator answer to the correct number of significant figures

a. 112.000/2.10=53.333333 -----> 53- 3 e. 0.00022 x 198 = 0.04356 ----- > Q‘ 0‘1“‘{

b. 112.000+2.10=114.1 —> |1 4.10 f. 333567 / 74126 = 45 —>_H5.000
2

c. 125x16 = 200> 2.0X]D g. 759762-7397=2.0062 > 2.0/

4 15348 2.13=15135 > _|51.35 h, 7597-7397= 2 > 2. 00

3. Iridium has two common isotopes. 62.7% of Iridium ions are Ir-193 (Mass = 192.963 amu) and the

remainder are Ir-191 (mass = 190.9606 amu). /4 -/. 6 2. 7 % = 3? 3 DA’

a. Calculate the atomic mass of iridium based on the data.

(0.621)192963) + (0.373X 1909606 = 192.214) —|/92.2am]

r
b. How many protons and neutrons are in Ir-193? p 7'? n ’ ) 6 79 4 (ag&s ﬁy )

c. How many protons and neutrons are in Ir-191? p ? 7' n ’ ’l{ , r
192.22




For #4 and 5, you should be able to answer all of the problems without your blue ion sheet.
(you’ll need a periodic table for some of them though.)

4. Calcium (Ca) is element #20. /
a. What is the charge on a calcium atom? Qﬁ ( d"'Mf ar 4 ,_]_Q__{M_p .

b. What is the charge on a calcium ion? +2

c. How many protons and how many electrons are in a calcium atom? p ?\O e 2 0
d. How many protons and how many electrons are in a calcium ion? p 2{ ) e 1 5
e. Which noble gas has the same number of electrons as a calcium ion? ‘Agdﬂ / ﬂr)

Arsenic (As) is element #33. '
f. What is the charge on an arsenic atom? Q
2

g. What is the charge on an arsenide ion? .

h. How many protons and how many electrons are in an arsenic atom? p 2 3 (2 3 5

i. How many protons and how many electrons are in an arsenide ion? p 3 "3' P 3 é

j. Which noble gas has the same number of electrons as the arsenide ion? ;ﬁ’ rb{;."‘}}'ﬂ. [ X r )
v

5. Give the symbol for four ions that have the same number of electrons as Neon.

N—g, O-z/ F'l) /\/A-”, Mj-/—f AL +3 [4,,, i Hesse have
loe-, Likenamhas)

6a. Fill out the chart:

Symbol #protons # neutrons  #electrons  mass# charge atomic #
75A5+5 33 H2 28 75 +5 33
bezptr 30 36 28 66 t+2 30

13-l 53 78 54 131 -] 53
£ 0-* g 10 10 [8 2 S

.. F 9 o 9 19 0 9 Is
P
309333

6b. How many protons and neutrons are in the most common isotope of phosphorus? p l 5n I é

X Cc

7. Formula Writing: Fill in the missing name or formula. Classify any compounds as ionic or covalent.

. copper (II) sulfate | Iron (III) phosphate zinc phosphate - | chlorine Ca
1 CuSoy FePOy 2 \ Zn3 (PO4)= _
. T
i = . .
. ‘.N204 C . C PF, P'ﬁgg FhOfNA/ B,0; AAbQ{M AlLLO, d‘HMMUM
din rYogen tehox de pentaflupride| oxide oxde

P

X I wr—

T  NagPO, a0, < pbCos |Cad (1) so,N, Tin( N)Y\l“\ﬂd‘e
. - < ' ) cor bonal2 : Ve nivido)
Sodiyum pkospl\ah! Aichlbrine kep’rt»r: ” g o (shamic niivide




'y ]

"I  ammonium carbonate Iron (II) carbonate T Ag,SO, SO, su,'ﬁ(f #l.ox;de

(NHI')ZCO3 FCCOJ silVers ;’14?"( .’..c

ferric hydroxide l C SiBr,

1 Fe[oH); ¢ carbm.d,mdc SIh(M"f"TAI?rbMJ

Zl nc acetate

Zn(Cq Haoz)a

BrO | Br,0 ¢ " Helium | nitrogen cuo * Cu,S ¢ DF_Pef (I)Ju}é&

sne\, He | N ¢ {’r(ll)ox:‘dQ; :
zfmﬁféj ngc;ﬁﬂ 8 (zr;)ra( axd\@\ (Cuf(ufsqm.

e — — -

LY

8. a. Writea balanced chemlcal equatlon for the reaction that would occur if iodine and iron reacted to form
ferric iodide. Include phase subscripts and balance the reaction.

3 I (s) +Q\F€(S) “%ZLFe I; (s)

b. What type of compound formed in this reaction? Explain how you know.

Lonic, since Fe is a metal and Tz 1San pametl.
c. When the iodine reacted, did it need to gain or lose electrons to form the compound? 2 % fi:.

d. When the iron reacted, did it need to gain or lose electrons to form the compound?

9. Consider the elements barium (Ba), oxygen (O,), sulfur (S), chlorine (Cl,), potassium (K), and neon (Ne).
a. List any pairs of elements (from the list) that could bond together covalently:

OzMS S and COZ, Ozwdz
(paics of nonmetals. but not including Neon Since nonf(acﬁs'c)

b. When the covalent compounds form, what would each element need to do with its electrons to form the

compound? (gain? lose? share?) rﬁ\é’}/ S Mf € e, e&?"’bﬂ.d——-

c. List any pairs of elements (from the list) that could bond together ionically.

Ba od Oz, Ba ad S, Ba and ng, K and 0, l(and.S',
d. List the formulas of any ionic compounds that could form. K a’\d cez

BaO, BaS, Ball2, K,0, Ka2S, KQ (ba,[ancemarge!)

e. When the ionic compounds form, what would each element need to do with its electrons to form the
compound? (gain? lose? share?)

Ba ad K (Me'lué.r) voould [c5e e- Potoum cabons (+)
02, S, ad (0, (nonmetals) would Jain-e- 1o Form anime (-)

10. Consider the elements phosphorus (P), Fluorine (F,), and copper (Cu).
a. If fluorine bonds with phosphorus, what will the fluorine need to lose, gain, or share electrons?

shace [ Frad P ace bythnpnmetals so bond covale %

b. If fluorine bonds with copper, will the fluorine need to lose, gain, or share electrons?

ga’m ( Fz is a nonmetsl, Cu is a motal, .C‘o’)’f\f}"l/ bond 100 )y



11. a. Which can more commonly form ions with an “ide” ending: metals oqnonmetals? ))

b. Explain why, in terms of how metals and nonmetals change their numbers of electrons when they form ions.

I£ an ion ends in “ide? (o ate” o "iter) Fhon 1t must have

a negative chacge. metals tend Totum positive ions.

nonmetsls Fendtofam négate jons, ss Could hawe
+he Widon (/ldAhJ_

12. Moles! Make the following conversions.

a. 3.08 x 1022 jron atoms to moles

Imople

(2.03)«/Dzza"W)/Zozg/OZBaMJ = 0.05116—> O;;?SFZ,

b. 3.32 grams of hydrogen gas to moles

(3.3%7 )[2“"0‘7'55’8 | =165 moles #,

¢. 10.0 moles of carbon dioxide to grams

(100 moles CO,)[ H4:00987 ) = 440.09¢ — | Hrp. 4

d. 3.2 x 1020 molecules of carbon dioxide to grams.

20 Imole y.009
(3.2 %107 moleades ) J0E——— )/ Loonty HI008g) 15,093

Imple

e. 3.2 x 1020 molecules of carbon dioxide to atoms.
[ z0 ( > = x |pPatoms CO
3 2x=]0 Molerule_y) ’MDMM? ‘67.6 O 2|

f. 24 grams of iron to atoms.

602x10%3 _
(24.7 Fe)(sy?,};‘?) = IM’D’( ﬂjbk.p - 2.éxlﬂ3ah

g. 16.2 grams of nitrogen triiodide to molecules.

Im ol
/6.2 2 NI, mo'e 6.02x/0° mo)emtzj\ v 122

h. 0.0121 moles of nitrogen triiodide to molecules.

( 00121 males ) 6.002(0%wCCuln) = 7 29 w121 1 plecres.

Imole

i. 0.0121 moles of nitrogen triiodide to atoms.

(0.0121moey ) L2510 malealey ) (LTINS ) <[ 2 G, )52 s

Imople / €




2(14.006%1) + 8(].0079) + 1(32.065) = 68.141L ame.

13. a. Determine the percent composition of each element in (NHy),S.

% N= 204.0061)amu wipp = [47)11%AN|  +4S = 32,505 ama
681416 amn i ) m"’oo

o W= 8(1.0079)amu o0 . (11333 % H | _ ﬁ
68.1416 amu [ H7.056 D/oS

b. How many grams of nitrogen are in 20.0 grams of ammonium sulfide?

4111 X e
=5 = x = | 3.22 ¢ nilrogen |
100 0. 05 L_“___z . _j__/L,J

c. What mass of carbon is in 15.0 grams of glucose sugar (CgH1,0¢)?

%C= e020) sin o wopeiz Y H0001E o Xy =

180.15%2 100 I5.0¢4 grams C
d. If you needed to extract 20.0 kg iron from iron III oxide, what mass of iron III oxide would you start with?
Fea03 + *hFe =2(55.845),, 69943 - 20).<D Kg
159.6882 100 m———
o/, F :?:23’ 6 k5 feog
= 69.943 °/s Fe

14.a. What is the empirical formula of CgH[704? of Cy5H30? of CgH1,0¢?

LCg HaO HCS\HQ_‘ _Irc Hﬁ

b. A compound with a molar mass of roughly 80 amu is 85.7% carbon (by weight), and the remainder is
hydrogen. Find the empirical formula and the molecular formula.

100 -85.F = 14.3° H. AsSume 2 have [00g.
(857_ C)/12011y>: 71351 mplee C 2135) =

CR,

74351 _

QMP'\riwl

143 g H)( lmale . 187q moles 141819, = 2,
(1 9 )(l.oﬁqj) I4.18 i 1988 = 2 | for

CHy isthe empiricd formuda 30:. 59506  L(CH)A M
S‘vﬂeemf’iﬁca? MASS 2 lhamu M ::.\ec.”L

¢. A compound is 26.6 %potassium, 35.3% chromium, and 38.1% oxygen by mass. Find the empirical Muﬂﬁ 2
formula. ( ASS Ume 1DO 3) 0.6%03Y . [.007 = |

(26 b 9 K)( 3,30933‘7):' 0.68034 moles K 0.6789

i 06789 .
(353 9 Cc)( ‘5"?9‘zﬁ> - 06789 My &r 2L

2.39) O 2. - 3508 = 33
(3819 0)pttsg) = 3NDmo LA - 5508 = 33

(KCr 032 Y2) = TKaCro 0]




(#)
d. A compound is 46.6 % C, 6.84 % H, and 46.5% oxygen by mass. Calculate the empirical formula.

("“o-b C)(-‘-m‘l‘e) g 3,?7‘78 molés C 3;21‘2_3-_- 13349 ~ [Jg

(2 Dllj
[6.3Y ¢ H) imole moly H 67864 - 2.3%349 =~ 2-13;
g { oo7qf) 67864 mole 2.9064

(1654 0) (dmole . 29064 mleO 22864 - CryH230)(3)
1599944 2.9064 _3
= | CyH703 |

e. The compound in (d) has a molar mass between 400 and 450 g/mole. Find the molecular formula:

CuH703 empicicdd mass s = 103ame Y (CyHs03) = CiuH20,,

400 - zgg 22 = 433
103 10%

f. A compound contains 8.68 grams of carbon per 1.18 grams hydrogen and 2.54 grams nitrogen.
Calculate the empirical formula of the compound.

L. O.7UF = 329G =
w"’*ﬁq(u = ©.722 67 moles C 0.31F = 399 = I

12011 q 0418134 |
Amole_ LIFR = 6Ub= b3
(189 b)( Yot ) = HiTo S molelt LR
(25‘\3'\‘)[ Imole - 0.1%134 moloN '-'%%ﬁ” (C”*HG"N 3[7'

I4.00679 ' = CqH;zN \

15. A crucible containing copper powder is heated until the copper oxidizes to form copper oxide.
The following data is obtained:

Mass of crucible: 26.000 g
Mass of crucible and copper powder (before reaction): 27.021 g
Mass of crucible and copper oxide product (after reaction): 27.272 g
a. Determine these masses:
the mass of copper powder, before the reaction: 27 021 ’ Z‘ 000 j .0 21 ? C ULL
the mass of copper oxide that formed: 2 7, 272 j 4.0 007 f/ 272 ? Co ppt d)f:gbl
the mass of oxygen that bonded with coppery —— -
.2329 -l.02lg = |0.25] SR 17.292-23.021=|p.75) [

b. What is the percent oxygen in the copper oxide product?

025'9/'-2?2 )"K'DO - 1‘7.?33 ’%Eq.?'%, O)Sf.fcrég\,\

c. Was the product copper (I) oxide or copper (II) oxide? (which one)
Copp T oxide: Cuqa O
il > W probably
% 0= 1599949%4 10 - 11,191 % O
143,691 ame — Sia

Coppt IL Oxie’ Cno  °%0O- 1599 24y o105 = 20.11Y %o
79,5454 am. ——




16. An experiment was done to determine the percent iron in iron (III) sulfate. Some solid iron (III) sulfate
was dissolved into water, and then was reacted with Zinc in a single replacement reaction. The iron that
formed was washed, dried, and weighed, and the following data was obtained.

5%. 8'—!1 54.44 ¢

Mass of empty beaker: 54.44 g
Mass of beaker and solid iron (111) sulfate: 58.84 grams / _ iiQ_j I I S'V!ﬁia
Mass of empty evaporating dish:  42.21 grams
Mass of evaporating dish and iron powder that formed: 43.47 grams7 "'3-"' 7‘ 3 - ", 2.21 j
a. Use the lab data to calculate the percent iron in iron (III) sulfate. = ’-2 é z ron.

% Fe= mosS Fe xi00 = _+26 , o
MESS oIl subfake 7,7,;%"’00 = 25,6344 —[28.4 %Fel

b. Write the formula for iron (IIT) sulfate
re*3/s65 — | Fealsou)s g

¢. Use your formula to calculate the book value for the percent iron in this compound.
hie= Z2(5584)ama 0 - 27.93103 —aﬂ 27.931 Fe.v
399.9778 amu

d. What was the percent error for the experiment?

m-m}m : /27-636"-2’-53@.3)x,0,,= OFO53. 4,

book 27.9%103 | 27.93I03

251754

e. Write a balanced reaction for zinc reacting with the iron (III) sulfate w1th phase subscrlpts
L e =

£ Zn[S) + FeZ[SO‘f)gl )*—93&504(@)*2}:?(5) |

74: ervo(=

\

17. Reactions! Predict products for each reaction. A few are N.R. Do phase subscripts and balancing.
3Ca(s)+ N2(g) > CagNﬂ ($)
e
______ . Fes (S0u)370py * 6A9 (es)

LAl (s)%\ll(NOS)z(aq} ------ > 2A£ ( ‘J()g);éaq\ *5N£ /C)
[€+10=28

d. 9_C4H10(1)+02(g) s 8 COZ fj\ + Io I')'Z-Of a)
. (HNOGo)+) AL -one> OLA_(N 03)360\1%)— iH' 28— —

o
&
@)
e
w
~~~
)
)
N
o
[
w
O
=
)
0
N

O




Ik
)f. éHZO(l)-QAl(s)+ ------ > 2— A‘(OH):; s) + 3 HZ[?‘)
g. 2. CioH160 (1)2(-;)2@) ------ ~ 20 Cog_fzj'n +1e HZO{a\
h. lHCl(aq)+Li2C03(aq) H/Q,C/Q‘j ‘H'z-of!\ + CO } +2‘ L’.Cg_fai)

9+ 02 o 2 K O ()
Lll Ks + O2(») Z X Tel5 in 5 ctoal

3 F2 (g) +2:EC13(aq) ------ > 2 Fe Fa . ( 11 (5\ oN ya\:'hs:!;;i:“
k. 7. C3H70H )4 02 (g) —> b COq (9) + B H‘LO{;} 124@=20

1. Zn (s) + AI(NO3)3(aq) ----—-- > N . R .

m. 9{-120(1} +2Li(s)+ —————— >2 LiOI Iﬁagi) -+ H?.(g)

n P9 +4NaE > N Az P( <

4o +16 = 5¢

o

o. I2(¢s) + NaCl (aq)------ > N R

q. 9 HClag + Ba(OH)2 (ag) > 2He O{@ + Ban{aq)
r. FeCl3 (aq) +3AgNO3(aq) ------ > Fe (NOBJ_%{&?\ + 3 p‘? (ﬁ‘_g )

7

5. Pb(NO3)4(aq)+%n(s)------>:'L Zn ./NO-_:,).:_{AA}_"' Pb,_ﬂ

t. Pb (s) + H20 (1) -—----> N . R .

u. Al +G{C2H302(aq) . C ; + 3 H2

-
v. 9 HNO3G@q+ MgCO3 (s) > HZO’IW + /97 (9 + U ’“[N ) 2/a

(24 )
w. 7 AINO3)3+ Li2CO3(aq) > /4 2 { 603)3‘ S) + L; N (9 3ta ?-
x. K+ Cl2(g)--——-> K CQ [ ‘Q
y. N2 +hNa@ > 2 N03 N(S\
1g +10=1¢

z. CoH20 (l)+Il‘f02(g) —— CO’) tg) -+t lo ‘H"L(O/a\
i Jl v ] 7



18.  3Zngy + TH;SO, +K,CrOsy > Cr(SO0yg + 7H,0y +3 ZnS0,uy + K;SO04y

a. If 10.0 grams of H,SO, react, what mass of zinc sulfate will be produced?

Im / Imple_ Zmole ZnS0y \/ 4. ¥4269) . 7,
(/0-0(? sty ) (5gmze 75.0751g )/7Mole#z.my >( Imde —/ #0545 1;0{5}’ s

b. If 6.55 grams of zinc sulfate are collected in (a), what was the percent yield?

7% Yield = ﬁ-ﬁ;% X100 = ?‘qu;j *I00 = 72,948 — | | F2.8%

¢. How many moles of H,SO, are needed to produce 0.211 moles of chromium sulfate?

7mole H: SOy i
( 0.211 moles CralSty); )( i CZ?“M = |48 moles r’-/zS‘O:d‘
d. How many water molecules will form, if m O.020) mol& 2n ¥ fad’ 2

Fmole H20 Y 7 6.02x) 023 moleca
0.020) moles Zn /ﬁ : / 0Zx) O3 moleedle,
ol ) 3 mole Zn Imole =282 x |p**
e. How many moles of H,SO, must react in order to form 0.34 moles of potassium sulfate? Mble [Jed HZO
mole #2580
| mole KyS0,
1,50,

19. 2 Fe(s) +6 HCI(aq) ——————— > 2 FeC13(aq) + 3 H2(g)
a. If 50.0 grams of iron are allowed to react with 85.0 grams of HCl, how many grams of iron chloride can

form?

_Imole _ \/z2moleFecly \ /162204 9 _ %
(5“00 F?)(S’l;gll?j __2;”2 rej)[lmole )../-‘{ j

(15,07 K Jmsle Y/ tmderls )/ 9345} 205 T2ty |
b 460‘(; &6 mole ¥ Imsle ./ rgé

b. If 1.0 x 1023 iron atoms are allowed to react with 22.0 grams of acid, how many moles of hydrogen gas can

form? I
(10103 Fe atws) = pym; s | s - /) 7 02492 sl )b

/22 Og HC@)[”“D)f \/ 3 meloty_ D%MG,&L—— 0.15 Mol@.
3646079 /L6 mole He0 He can

c. If 0.10 moles of iron are allowed to react with 14.2 grams of acid, what mass of hydrogen gas can form" ﬁf’”"
3 mele 4, /2 .DIS8
(010mles ) (Ger | 22550) = 030237 9 1.

2. H Imsle 3Mo|.£’-HL
( 7 CP)[} 460?3 moleh@ /ole = 03959




19, continued. 2 FC(S) +6 HCl(aq) ——————— > 2F6C13(aq) + 3 HZ(g)

Suppose that a 0.100 mole piece of iron is placed into a solution containing 0.200 moles of hydrochloric acid,
and is left alone for a few days.

d. When the reaction is done, how many moles of hydrogen gas should have formed?

(0.100 mole Fe ) %) - @é@* mole H, So, 0.400 mole H; cantfum,
Fe is the excess rea
mole #z ) . ©.100 mole Hz l S reactm]

( 0200 mole HCP} ZZ’_MWCE- HW is the Umiﬁnj eadsit

e. What one of these shows reasonable values for the amounts of Fe and HCI that are leftover after the rxn?
You should be able to choose the right answer without doing any more math. .
! £ ' ing any more 12t iy o d ot wer K

a. 0.000 moles of iron, and %ﬂic Stnte HC( s lll’ﬂlhﬂjz #& 5AORU

be The ane woith none  [eftover

b. 0.000 moles of iron, and 0.250 motes of HC

c. O.eron, and 0.000 moles of HCI M 1 cowtd WX k Sin C;
(' @ 0.033 moles of iron, and 0.000 moles of HCI no HP remouns

€) doesntwak Sine there s more Fe thm we Stared Lo Hh!

20. a. Calculate the molarity of a solution that contains 5.48 grams of CaBr, per 425 mL solution. (. |33 7 N DD)

Molarrhy = molessolte _ (SH8¢)( imole N\ '
Lifessolhm. — — 1998889 /- 0.pgys) —> lo_ T
OH15 L 0645 M cabr,

b. What mass of LiCl must be dissolved, in order to make 1450 mL of 0.400 Molar LiCI?

(0400 ﬁ‘l_‘_"_f)( 45 L)(_‘*i-i‘iT‘*L) = 24.589 —> [ﬂ_v.e;u@

ImD
c. If a solution contains 0.292 moles of LiCl per 150. mL solution, what is the molarity?

0192 moles —l_"j; ANt
0150 L ,,i_l &

d. How many moles of CaBr, would be reguired to make 200. mL of 0.350 M CaBr; solution?

(0.2001) / 0.350 mole e

| L

———

Lb:o 760 mpléa- ;B (‘Zj[

e. What is the molarity of a solution containing 10.0 grams CgH >0 per 50.0 mL solution volume?

‘ ( Imolp i |
(10 04 "H”@)[l?azﬁz?)_ _

0.0500

f. Which of the CaBr; solutions (above) was more dilute? {g)_;\e'hic was more concentrl_ted‘.( d ) !
la)y was ppysM (aBr, (-O%‘IS) \ [0350514)
@AY wir 0.25H) wA —




(Hat)

21. An experiment was done to determine molarity of a hydrochloric acid solution¥ The solution of
hydrochloric acid is added to some zinc wire in a beaker, and is allowed to react for several days. The zinc wire
that remains after the reaction is washed, dried, and weighed. The same beaker was used throughout the
experiment, and the following data was obtained:

Volume of acid used (measured by grad. cylinder): 60.0 mL

Mass of empty beaker: 52.00 g

Mass of beaker and zinc wire (before the reaction): 58.33 grams
Mass of beaker and zinc wire (after drying in the oven): 56.77 grams

a. Wnte the reaction that occurred between zinc and hydrochloric acid. Include subscripts

Z ¢ f)J
b. Determine the mass of zinc that was consumed by the reaction w:“t_IL H__C_l\_._‘__

—_—
58.33 9 - 56 ?75 = ll .56 g 2n CmJumecﬁ_.E!
c. Use stoichiometry to determine the moles of HCI required to react with the mass of Zinc calculated in (b).

Imiole 'y 2 mole HUL ) e
(156 9 20 ) g2 385 N Tmole 20 )™ 204772 | 0-042 moles

,S?‘
éﬂ
+
)\5
=
| S
é
&‘\‘
5
,'S
|
<

d. Calculate the molarity of the HCI solution. : s

0.04772| moles . 0, 79z fsle —af@”qu }
0.0600 L MJ

e. What would be a sign that the reaction was complete.. how would the contents of the beaker look when the
HCl was first added, vs how would it look after the reaction was done?

hen the Hee Is fist added, +he rxn will be producing Hz (gas),

Isb thare  will _be fizz/bubbles Torming on He 2, Juire cwl o
one the nan is Adme, no mae bubbles wwill be ﬁvm g 7P

._Which substance was the limiting reactant in this experiment?
-#Cé’ Once the I<n was Complete , There wao S/ Some Zinc |efhbver
o Zn 1S the Lxiess veActart, and HEP 15 the litn hag g clont

22. For each atom or ion:
a. Write the electron configuration.
b. Underline the valence electrons, and indicate the number of valence electrons it has.
1
il

¥4g Am [Rn]zf_“SF? 2 v.e. | g5 A fo]éS"L}pmSAlo

bp> Fve.

b

#55 o [xe]ébs' | v.e. o v 13&87‘2}’6..5_12 [fNe]332>

f . —— 2_\/.?.

magnesium i0n

MI™ 1187252206 ¢ vee.



#35 B (Ar] Lif__’Bd"“fLF 7 ve. bromide iorf B ) (e HS23d *Yp% 8 Vee.

#16 s [Ne]35%3p% ¢ v.e. sifideion (§7%) [Ne]3523p ° g vio.
46 C [s728*2p7  ([He]2s2p?) No #4 [ke]55?Hd® 4 ve,
4 ve.

c¢. Give the formula for 3 other ions (include at least 1 cation and 1 anion) that have the same number of
electrons as bromide ion.

43S Ry s Y 2ot (YR

d. Give the formula for 3 ions (include at least 1 cation and 1 anion) that have the same number of electrons as

Xenon. _— P | | 2 3 MW 59
2 -2 + + + all
I L Cs*' Ba*? La ( elechans)

23. For each pair, which “thing” has more energy?
(assume that the electrons mentioned are in the same type of element.)

a. @-electron in a 4s orbital ) or An electron in a 3s orbital

b. @ra&iation with a frequency of 1 .21@ or with a frequency of 8.21 x10" Hz.

c. An electron in a 5s orbital or @‘electron inm

d. EM radiation with a wavelength of 1774 nm or with a’@

e. yellow light or o

f. @mr an electron that is 0.08 nm away from the nucleus.

g aradio wave or /an infrared wave
h. ( ultraviolet radiation ) or microwave radiation

24. For each pair, indicate whether they are attracted to or repelled by each other, and explain your answer.
a. thenucleus and anelectron » ﬂmded . 7he pucleus N's I;o Srhve [y ch ed d,d 7"‘0 é-

b. an electron and another electron fef{[{(d a [ / f’ - afe nf;ﬂ‘ﬁ,e' N wf Z 2;2?@{

o |
c. anelectron and a proton S ame CJ‘\ & e :

athacled. € ~ovenepive. poins are poSihve.. ogposie chagesq thadt.

25. Use your answer(s) to #24 to explain why higher n-level has higher/lower (which one?) potential energy.

As n-level incceases, the e- e n- leved ace &W/dng
ﬁw\ Hhe nuchéus. 7he elechms are nfyaﬂrc’/ aw@(d ad The
nucleay is pssihvely Maged, so the ele are atfre dedte
7he nucleus, Thicedwe The € will MedTo increase eneqy Fo
become futhtr JW7 HomThe nucieus ard inCrease n-level.




26a. Determine the frequency of EM radiation with a photon energy of 6.99 x 107 7.
- -6 ¥ -
E hV J= i.; 6‘]‘#/0 J :1[05-,(/0?”2_
6630 3TS

o |05 x10%5 "

b. Determine the photon energy of EM radiation with a wavelength of 4.1 nm.

(1nm) (gapn) = #1070 E=hv =(48390%c)( 33170 ")
C= XV E = ‘I.?b‘lxm"’T/

. C_ - Spox|p%%

= 4.3)3x)p'bs ;
A “/-IXJD"’M_ aHgz ] 49 xi0 HJ—J

¢. Find the wavelength, in nm, of EM radiation with a frequency of 1.21 x10 Hz.

_ - C ZDOK,OgM/-f . 2‘[7—7 x}D-‘bm_
C= XV rY L2k YS!

) 109m) - 24979 nm —| Q%’OIW,
(2n739x107m ) (< ) t_ ]

d. Find the frequency of EM radiation with a wavelength of 5.8 x 10°® meters.

C= NNV P
JsC = 300x10%"/s - 5)172x0%s' > [52x/0%s"
A 58x)1DM 5.2x 103 Hz

e. Find the wavelength of EM radiation with a photon energy of 7.18 x 10187,
Report your answer in m and nm.

E"'/)u

vz E. _28x10"T_ = L0o§29x10%s 4 H;
o bb3x0Yrg

C = >\\) g m r’_'f—T_’
N = _ 3.00x/08™/s LZ 77x/o /Ylj'

1.0829x)'¥S"!

(2?%;0'3"")(]9-"”) (237 nm |




C Li Bk Zr B Pb P Br Ba Ni Au Xe W Sm  Se K

27. Choose from the above list of elements to answer the questions below.

An element with 5 valence electrons. } ((o 'HMn I-A )
An element with 7 valence electrons. E Y [CO ’(Jﬂnm H )‘ )\.RJ, 0?&_")

An element in the same family as magnesium. B a

An element in the same period as magnesium. E

A halogen. B{

An alkali earth metal. B QA
A metal with 4 valence electrons. P b v CD\HM'\ -.DI-_ A

A nonmetal with 4 valence electrons. C
——

An element with an electron configuration ending in p3. i Co lu.mt\ YA
An alkali metal. L" or K

An actinide. IB K A lanthanide. SL

An element with partially filled f-orbitals. B ¥ o S m.

An element with partially filled d-orbitals. 21", N | Qu,\l\) ( ang Hanfihon metal )
A representative element. C, L ) B ) b ,‘P ) By ) Ba., X e, Se ) K

A transition metal. _Z.(", N'l, Au, W

A noble gas. X e

An inner transition metal. B K o S M.

An element with 1 valence electron. L of K (olumn T 4)

e —— - (tolumn TIT A)

An element with 8 valence electrons. & ﬁ

An element in the same family as oxygen. S e

An element with an electron configuration ending in p°. 2£€ ( ﬂl\y n Ob‘l jM exy p } ” 4 >
An element with an electron configuration ending in d* ZY‘

An element that tends to form a +1 ion. Li 0{ v‘

An element that is completely inert (non-reactive.) X-e,

An element that tend for form ions by gaining 2 electrons. , 5 Qa

An element that tends to form ions by gaining 1 electron. ES‘(



28. a. Draw the Lewis dot structure for each of these.

PL, Ab P

S <
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so, 24
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HOBr (O is the central atom)
" .
H—O—7¥¢:
H

CH,S ¢St CFBr,H 1
(C is the central atom) " (C is the central atom) C B ..
12 C 26 " — B-:
H / =~ H . F. / \ v
o K B.f :
co,? 2Y O: -2 10, fI‘ -1 10, ,
h A 2| o0 [« o o7
[?m’ S oS [:O——-I———O'-]
o L : Q . es 00 we
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CSe,
17

SSe,
I8

.e S 20 oo e oo
Se=C =S§e e 1T —S —1:

-§e¢s —Se:

0 N,

o a 2 - 2. ,
[e=n] w—n "F—g "0=5 "

b. The lines in your dot structures represent bonds. Are these ionic or covalent bonds (which one)?
Explain your answer in terms of what is going on with the electrons.

Covaloat) Each Une (covalet bond) Consists of
%SP}QQ €9ec‘ﬂml. [M'M& SMM,@’)

N=N:



