/2% N

2,

= Y|J\91;¢S.|CM\_‘;|
el o dug IS Gl a5
mualsl e (< 131

lecte o
padd Sy (o aSSlsen
.@L@.g.e@.'xhu




4

Chapter 1




I- The process is which a solid substance is transformed directly into a gas is called

and it requires of temperature.

o
'

1s the physical process which changes a gas into a liquid, and it needs
of temperature.

3- Which state of matter has a fixed volume but not a fixed shape.

4- A matter is able to assume both the shape and volume of its container.
S- The ability of both ~~ and  states of matter to flow makes them able to

change their shape to the shape of their reservoir.

6- Classify cach substance as a pure substance or a mixture, and indicate the type of
cach of them (element, compound or homogencous, heterogencous):

a. sweat b. carbon dioxide ¢. aluminum d. salt ¢. rust

f. wet sand g. ar h. oxygen gas 1. bronze alloy . honey
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Answer the following questions:

I- The process is which'a solid

Sub Umation 'TES ‘mcceas _ Of temperature.
* Gandasimuy 1S the physical process which changes 4 gas it & liquid, and it necds
Lecreas Of temperature.
3- Which state of matter has a fixed volume but not a fixed shapc. Lig ot
4= A gagze s matter is able to assume both the shape and volume of its container.
5- The ability of bothw and —gas. States of matter to flow makes them able to

P
¢. rust
.b-p“‘ ["‘-'MO
J. honey .
k—-ﬁw



Identify the following as chemical or physical changes or properties:

3. density

1. blue color 2. melting point

4. reaction with water 5. flammability

7. toxicity 8. boiling point

10. luster 11. perfume odor

13. coal Burns 14.
15. Ag (Silver) tarnishes 16.
17. an apple is cut 18.
19. heat changes H,0 to steam 20.
21. baking soda reacts to vinegar 22.
23. iron rusts 24.
25. alcohol evaporates 26.

27. ice melts 28.

© 2019 Pearson Education, Inc. - This Presentation is NOT an Alternative 10 the Textbook!

6. hardness
9. reaction with acid
12. sour taste

dry ice sublimes

milk sours

fruit rot

pancakes cook

grass grows

a tire is inflated

food is digested

paper absorbs water

29







I- Do the following conversions:

R - 1 O . R OTONNI. . | -
b. Il s = ... ... ms = .. ... ks
c. 2./ = pg = ng
d 36L = mL = uL

2- Express the temperature =56 °F in both °C and K.

3« Perform each of the following unit conversions:
a.13.53 mto yd b.2.87kgtolb
¢c.245 Lt qt d. 123.7 mm to in

4- Calculate the density of penny that has a mass of 2.49 g and a volume of

0.349 cm?’.
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I- Do the following conversions:

a. 55 m OHNS km = .BRXE. em
b. 11 s MXiet.ms = MXe.. ks
C. 2.7 48 = 2.TX1e pg = 27X\ ng
d 36L = Z.6XI.mL = 3.5 uL
: -56-31)
e R
2- Express the temperature —56 °F in both °C and _A.;on.-...x % . ;/w.w,
3- Perform each of the following unit conversions: 2.%% .&lvm \b |

\Fy — 2.2\ \b

2M45L —qt 3. 13.53mtoyd &,;l»?wi b.2.87kgtolb . 2spen - ¢3410

1L —Si.069¢ Ke (REICLoN M g o
X=245% | ©0b 1Nu. 245 L to qt d. 123.7 mm to —QQ,NW .N%/MW /Nw..*x/.ou\v,,f
X=%.69¢ > lJume of A« PaS TN
nm- Calculate the density of penny that has a mass of 2.49 g and a vo L o

T E \
0349 cm’. V=S = T3 e
D - Z \3H w\oiu 49

ioni ive to the Textbook!
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Answer the following questions:

1< Fill in the blanks to complete the table:

Symbol P4 A Number of p Number of e Number of n
5 5

Ca X b))

Mg - 25 13

N\

10

2- Determine the number of p', n”, and ¢ in each atom:

a. 'IN b. {{Na ¢. “22Rn d. ‘5Pb

86 82

1< Determine the number of protons and the number of electrons in each ion:

a. Ni*' bh. §° ¢. Br d. Cr''

, Ay
4« Write isotopic symbols of the form 7X for each isotope:
a. the copper isotope with 36 neutrons

¢. the aluminum isotope with 14 neutrons

© 2019 Pearson Education, Inc. - This Presentation is NOT an Alternative 10 the Textbook!

b. the oxygen isotope with 8 neutrons

d. the iodine isotope with 74 neutrons
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Answer the following questions:

1- Fill in the blanks to complete the table:
Symbol b 4

A Number of p Numbes cf @ Number of n Charge
o= ) feBeff R Be2ule 8
ca’ 20 _12_‘_‘11‘_‘10 ._2&_ ,25. -2 .13 20 2+
Mg’ ; 28 \Z \2-2: %0 13 .
N? Z 14 »—Az : 10 j:ﬂjﬂ;’ ? g -
2- Determine the number of p', n’, and ¢ in each atom:
a. 'IN b. {{Na ‘Fgg d. %pb ©
"p.g K" P l: H= ‘2 "36 n=13% W™ |2(
3- Determine the number of protons and the number of electrons in each ion:
a. Ni*t BASEs ¢ Br- dCo*
p=28 e-26 P-16 e=1% Pept €236 °=12

e 2\
4- Write isotopic symbols of the form /X for each isotope:

! : : . 16
“Cu a. the copper isotope with 36 neutrons #e@e®  b. the oxygen isotope with 8 neutrons ==
¢. the aluminum isotope with 14 neutrons

¥
|3.’QI \a?y

a3
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d. the iodine isotope with 74 neutrons
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Isotope I Abund.mcvl Mass

Answer the following questions:
23X 2500 % | 5262

I- Element X has three isotopes (see the table), 56X 3700 % | 5629
the atomic mass of this element is amu. 38X 3800 % | 5831

2- Which pairs of elements do you expect to be similar? Why?

a. N and Ne b. Mo and Sr ¢. Arand Kr d.Cland | ¢e.Pand Pd
3- Determine whether or not each element is a main-group element:

a. tellurium b. potassium ¢. vanadium d. manganese

4- Predict the charge of the monoatomic ion formed by each element:

a. 0O b.K c. Al d. Rb ¢. N

S- Using a copy of the periodic table, write the name of each element and classify it as a
metal, nonmetal, or metalloid:
a. Na b. Mg ¢. Br d. N e. As

6- Using a copy of the periodic table, classify each element as an alkali metal, alkaline

earth metal, halogen, or noble gas:

a. sodium b. 10dine ¢. calcium d. barium ¢. krypton

44
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Answer the following questions: ok SREh
33X 2500 % | 5262 (5.2
I- Element X has three isotopes (see the table), 56X 37.00 % 5629 (3% x5% ;?w-&
L =
the atomic mass of this element is amu. S8x 3800 % | 5831
— - ~ . . . - a & ',-.cf?,'/ aré ;v.u‘ Lne

2- Which pairs of elements do you expect to be similar? W hy? [DeCause &1 St greep.

a. N and Ne b. Mo and Sr (c)Ar and Kr @('I and | ¢. P and Pd
3- Determine whcl}l;cr or not each element is a main-group element:

- > Mo plevg <« : — 4h-\f)’.¢\<~-\éf “«
a. tellurium b. potassium ¢. vanadium d. mangancse
4- Predict the charge of the monoatomic ion formed by each element:

a.0° b.K' c. AI** d. R§* e.N®

S- Using a copy of the periodic table, write the name of each element and classify it as a

melal:’nso;lcl{lzuc'tﬂal. or mﬂﬂ',:\)&d\:msium o Bronine roNencan o Arse nie
a. Na’ b. Mg’ ¢. Br : d.N . e As
1 mesal Lomesal Lwenmesal Lyvenmief s m esellotel

6- Using a copy of the periodic table, classify each element as an alkali metal, alkaline

earth metal, halogen, or noble gas:

a. sodium b. 1odine ¢. calcium gJ d. barium
Alkah ol Wolegan Alkane carth merd | A1 Kaline
' enrin 44
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Answer the following questions:

I- Name an element in the fourth period of the periodic table with:

a. five valence electrons b. a complete outer shell
2« Write full orbital diagrams for each element:

a.N b. F c. Mg d. Al ¢e. K
3 Determine the number of valence electrons in each element.

a. Ba b. Cs ¢. Ne dS ¢e.C

4- The complete electron configuration of sulfur is
A) 152 252 2p6 352 3pt B) 152 252 2pl0 342
C) 152257 2pf3s? 3p63d1°4s?4p?  E) 1s% 2542 p6 352

5« Which one of the following is the correct electron configuration for a ground-state

nitrogen atom?
» Is b »

Is b ) e ) ' =
a )]t [ ] gy 1] [P ]r]

2 » Is s i

Is s 8 G -
o [Tt [ta] [t [t ] py (14 [t4] [#]r]r]

65
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L

.

-

Answer the following ques't,isu'ns: .
L >8

( o - C ’ . X = »
1< Name an element in the fourth period of the p/crgoglgl! le \!8? AJIQ:,U""

& ﬁ\:sf\_'pllcnc’e electrons AS b'.?compléic &fcr shell” KT
2- Write l'lil{oLbltal diagrams for each element: ag-o)| roula)l
\ a.N lf‘,f:.( . Mg d. Al c. K«;d ) Jaime !
<y 3- Determine the number of valence electrons in each element.

a.Ba 2 b.Cs ! ¥ c.Ne 2 dS+# eCY -

4- The complete electron configuration of sulfur is . o5 UV thy A7

> ""' ¥,/

@ 152 252 2p6 352 3p? B) 152 252 2p10 352 4

C) 152252 2pf3s? 3p$3di®4sidp?  E) 1s% 2592 p6 352
5. Which one of the following is the correct electron configuration for a ground-state
nitrogen atom?

s 2 ¥ 1s ™ 2

Ay T3] (4] [rafr | | gy 14 [rt) [t v [ |
1s 2 2 Is ) 2s r 2p

o [ [y [r I T | @m] ity [rltl1]

e N 3 AT 53 R R O T e - . Y
- s 2% z P
1 4
—_ ¢




Answer the following questions:

. Arrange these elements: Mg, Na, Cl, Ar, Si, and P, in order of:
a. decreasing atomic radius. b. increasing ionization energy.

c. decreasing electronegativity. d. increasing metallic character

(]

. Choose the more metallic element from each pair:

a. Sr or Sb b. Be or Ba ¢. Tior Cu d.SorSi
3. Choose the largest atom from each pair:

a.Alor Cl b.SiorC c. Sor Se d. Ne or Xe
4. Arrange the elements in order of increasing atomic radius: Ca, Sc, As, Co, Fe.
5. Arrange these elements in order of increasing electronegativity: C, N, O, Be, B.

6. Define each term and indicate what happens for each of them when moving right to
left within a period of the periodic table?
a. Electronegativity b. Ionization energy ¢. Atomic radius

d. Metallic character ¢. Electron affinity

81
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Answer the following questions:

1. Arrange these elements: Mg, Na, Cl, Ar, Si, and P, in order of:
a. decreasing atomic radius. _increasing ionization energy.
[0 —»\\ay=» S\ —> Y=C) > A f}:\f» .,eﬁ > > C\ =5 P
c. decreasing electronegativity. d. incredsing metallic character
Br—s Cl—> P—s Si~>Ma—>Ne e > A — Q=51 Strg e
. Choose the more metallic element from each pair:

a.@or Sb b. Be or@/ CCTD‘:r Cu dS 0@‘/

9

3. Choose the largest atom from each pair:
e . e L "
a(AJor Cl b(Syor C c.'S ()@ d. Ne 0@

. Arrange the elements in order of increasing atomic radius: Ca, Sc, As, Co, Fe.
S _>Ccz—->)‘_ew40()( ——'>Co
. Arrange these elements in order of increasing electronegativity: C, N, O, Be, B.
€ — > C =N —> O
ns for each of them when moving right to

6. Define each term and indicate what happe
left within a period of the periodic table? " decrense

S€ b, lonization energy

-—

N

¢. Atomic radius W EAS €

a. Electronegativity de Cren

d. Metallic character e. Electron affinity
inCyeast decreast
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Classify the following substances as: Atomic Elements, Molecular

Elements, Molecular compounds, or lonic Compounds:

a. Barium, Ba

b. Iron (111) chloride, FeCl,
¢. Bromine, Br,

d. Ethanol, C,H O

¢. Nitrogen monoxide, NO

f. Cobalt, Co

g. Carbon monoxide, CO

h. Nickel(Il) chloride, NiCl,,
i. Sodium iodide, Nal

j. Phosphorus chloride, PCI,

15
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Assessment

Classify the following substances as: Atomic Elements, Molecular

Elements, Molecular compounds, or lonic Compounds:

‘A
N

a. Barium, Ba . AtoM\c Clewments..
b. Iron (I11) chloride, FeCl,..1oNiG..CoM POW\A%
¢. Bromine, Br, ..M olecular. Llements....

¢. Nitrogen monoxide, NO . ._Mo.\a.c u.ldt. ...... Co ..m.p.omﬁl*
771, Cobalt, Co ... Atomic... EleMeNts
' g. Carbon monoxide, CO MelecilaY.. comPoivds
h. Nickel(IT) chloride, NiCl,, . .‘LoMc ComPaunds

) Thosanor:s chloride. PCI, . M.Q.‘.e.(.n\.-:x......(..Q.M?on\ﬂ S
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Assessment: Write the missing names and formulas of the following compounds, and
mention the type of each of them (ionic, molecular or acid):

c Calcium chionde Carbon dioxide
'.g Fe:0, Hydrochioric acd
3 LiF PO
| Copper(l) bromide Nitrogen thfluonde
| MQ(NO;); N:O.
Fe:S, co
CuS HBr
o | Sodium nitrite NayPO«
| Sy Dihydrogen monoxide
Aluminium hydroxde NO
CuCO;y H:S
Fe(HCOs) Dinitrogen tetrahydride
Ammonium sulfite SoF v
NH.NO, SFe
Al{SOd)y Nitrogen monoxide
Radsum hydroxde SeF;
X Barium bicarbonate N.O,
E | FeF, Ca(OM),
Z | CulNOs): iron(ll) oxide

© 2019 Pearson Education, Inc. - This Presentation is NOT an Altemative 10 the Textbook! 38



Assessment: Write the missing names and formulas of the following compounds, and

mention the type of each of them (ionic, molecular or acid):

Formula Name c°'w"’°""d Formula Name c°'w"°°"md

g CaCl; | Calcium chioride lonic CO: | Carbon dioxide Molecular

'.3 Fex0s iron (Ill) oxide lonic HCI Hydrochloric acid Acid

b4 LiF Lithuim (1) flouride lonic  |P:Os diphosphorous pentoxide Molecular
CuBr Copper(l) bromide lonic NF3 Nitrogen trifluoride Molecular
Mg(NOs): | Magnesium nitrate lonic N;O. dinitrogen tetroxide Molecular
Fe;S, iron () sulfide lonic Cco Carbon monoxide Molecular
CuS copper (ll) sulfide ionic HBr Hydrobromic acid Acid

o) NaNO; | Sodium nitrite ionic Na;PO: | Sodium phosphate lonic

- Al:Ss Aluminum sulfide ionic H20 Dihydrogen monoxide Molecular
AI(OH); | Aluminium hydroxide ionic N:O dinitrogen monoxide Molecular
CuCOy Copper (I) carbonate ionic H:S dihydrogen monosulfide Molecular
Fe(HCOs)s [ iron (Ill) bicarbonate lonic N2H« | Dinitrogen tetrahydride Molecular
(NH4):80: | Ammonium sulfite jonic SoF 0 disulfur decaflouride Molecular
NHNO; Ammonium nitrate ionic SFe sulfur hexaflouride Molecular
Al{SO4)s | Aluminium sulfate lonie NO Nitrogen monoxide Molecular
Rn(OH) | Radium hydroxide lonic SiF; Strontium flouride lonio

X Ba(HCO,); | Barium bicarbonate lonke N;O, dinitrogen trioxide Molecular

‘- FeF, Iron (1) Nouride lonke Ca(OM); Calcium hydroxide lonic

2 Cu(NOy); Copper (Il) nitrate lonic F o(OH); Iron(Il) hydroxide lonic

© 2019 Pearson Education, Inc
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1- How many moles of H,0 are there in 100 g H,07?

2- Calculate the number of iron atoms present in a 4 g piece of iron.
3- How many CO molecules are there in 2.67 moles of CO?

4- How many moles of NH, are there in 0.2 Kg of NH,?

5- What is the mass (g) of 4.3 x102* atoms of silver?

6- Calculate the number of oxygen molecules in 250 g oxygen.

7- What is the mass (g) of 9.2 x10?° particles of Al,(CO,),?
2 373

Grams of * | Moles of + | Number of Atoms

Substance | Substance | . or Molecules
x Molar Mass <+ Avo. Number

+ Molar Mass x Avo. Number
Mole Conversions: I
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1- How many moles of H,0 are there i In 100 g H,0?

3- How many CO molecules are there in 2.67 moles of'CO?
L - t: J X o X s | - / Y 5
4 How many moles of NI'-I3 are there in 0.2 K &of NH,?

= 0-2 X)0
5- What is the mass (g) of 4 3 x1()24
nes. -_— -4y
6- Calculate the number of oxygen molecules

Q) —

7- What is the mass (g) of 9.2 x1(23 partlcles of Alz(CO

atoms of sulver'?
in 250 g oxygen

3)3

Molar Mass - X Avo. Number | :
Mole Conversions: Tams °r Moles of ] . Vut,\llﬂ:l“ 0'l i
Su stance ¢ Substance |, —— | fOsCIeS
x Molar Mass <+ Avo. Number

51
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1- Give the coefficients that are necessary to balance each of the
following equations:

Hy(g) + Cly(g) — HCl(g)

Cu,O(s) + C(s) = Cu(s) + CO(g)

Co(NO;)s(ag) + (NHy):S(ag) — Co,S;5(s) + NHNO;(ag)
C0,04(s) + C(s) — Co(s) + CO,(g)

2- What is the coefficient of H,0 when each of the following equations
are balanced?

COy(g) + CaSiOs(s) + HyO(/) — SiOs(s) + Ca(HCOz)5(aq)
(‘4““)(1{) + ():(g) —— (‘()z(g) -+ ll:()(g)

67
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OC"‘QO 3 ‘—>£Ca +CO

(GRCo(MOs)s & N, S — co,g,wfwmvm
(,3)9/(' A

@?Cons +3C —>VCo 360" 25
/\
) - SiOa + CaCHQOS:

‘)\/ WV2C0:+ Ca iO; +
the Coefficient of H2O S jh

@ZC“ H[o -4-]}_02 —-;.;COz ‘”‘H?-O
Jhe coepticret =t H2O

/

s lg.



I- Write the Lewis structure for each atom or ion:

a. Al b. sodium ion C. magnesium ion d. chloride ion
2- Use Lewis structures to explain why each element occurs as diatomic
molecules:

a. hydrogen b. bromine C. oxygen d. nitrogen

3- Write the Lewis structure for each compound:

a. PH, b. SCl, ¢. HI d. CH,

¢. NaF f. CaO g. SrBr, h. K,0

4- Determine whether a bond between each pair of atoms would be nonpolar
covalent, polar covalent, or ionic.

a. Br & Br b.C&Cl c. Mg &1 d.Sr& O

5- Order these compounds in order of increasing carbon-carbon bond strength
and in order of decreasing carbon-carbon bond length:

HC=CH , H,C=CH, , H,C—CH,
93
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]- <.<..=e the Lewis structure for each atom or ion:
a. Al b. sodium ion )/« ¢. magnesium ion “14% d. chloride ion

2- Use Lewis structures to explain why each element occurs as diatomic

» - >
‘n\ - — . po s

molecules: D = ) i A O
X — Xya. hydrogen b. bromine c. oxygen d. nitrogen
3. Write the Lewis structure for each compound:
%~ p-w «<—a. PH; b.SCLS =S —Sle.HI %-1: d.CH,
& e. NaF nJa'[:Fe:] f. CaO ca*’[:6:] g. StBr, h. K,0

4- Determine i-%:_a.. a g:@a?&an each pair of atoms would be nonpolar
S .

8<»_o=~..ﬁ._»...ma§_8m. or ionic. %
 Br&Br(d) bC&CI(Z) coMg&l(3) d.5r&0)
5. Order these compounds in order of increasing carbon—carbon bond strength

and in order of decreasing carbon—carbon bond length:

HC=CH , H,C=CH, , H;C—CHj
3 2 |
= 93

o= —
-— —

- e - AScra sl oo A ahe Tasdhenk]




4d 8 &

Chapter 4

- 1



1. Calculate the number of NO, moles that will be formed when each amount of N,O, completely dissociates:

2 N,04g) —+4NOyg) + O4g)
a) 1.3 mol of N,Oq b) 1.55 kg of N,O, ¢) 10.5 g of N,Oq d) 2.25 x 10*' molecules of N,Oq

2. How many moles of H,0 would be produced when 5 moles of C,H O completely react with oxygen gas

according to the equation?
C,HO+30, +2C0,+3IH,0

3. What is the mass (in g) of AICI, that will be produced when 95 grams of Al completely react with excess Cl,
according to this equation?

2AlL+3Cly — 2AIC,

4. How many moles of CO, would be produced when 4.5 x 10** molecules of C,H,COOH completely react
with oxygen gas according to the following equation?

C,H,COOH +50, 4 CO, +4 H,0
S. Lithium and nitrogen react to produce lithium nitride as follows: 6 Li(s) + Ny(g) — 2 Li,N(s)
How many grams of N, are needed to fully react with 15 g of lithium?
6. Given the following reaction: Ny(g) + 3 Hy(g) —+ 2 NHy(g)
a) How many grams of N, are required by 35 g of H, to make a complete reaction?

b) What is the mass (in g) of NH, that will be produced from 35 g of H,?
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1- For the following reaction, find the limiting reactant, excess reactant,
and theoretical yield (in moles) if we started the reaction with 12.6 mol
Na and 6.9 mol Br,

2 Na(s) + Bry(g) — 2 NaBr(s)

2- For the following reaction, calculate the theoretical yield of product (in
g) if we started the reaction with 7.5 g Al and 24.8 g Cl,

2 Al(\) + 3 (‘Iz(‘l") — 2 Al(‘h(S)

3- What is the percent yield for a reaction if its theoretical yield is 83 g
and its actual yield is 75 g?

19
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I1- Calculate the molarity of each solution:

a) 4.3 mol of LiCl in 2.75 L solution.
b) 21.5 g C;H,,0, in 1.85 L of solution.
2- How many moles of KCI are there in each solution?
a) 0.55 Lofa2.3M KCl solution,
b) 114 mL of a 1.85 M KCl solution.

3- A saline solution contains 1.5 g of sodium chloride, NaCl, dissolved in 100 mL of

solution. What is the molar concentration of the solution?

4- A laboratory procedure calls for making 400 mL of a 1.3 M NaNO, solution. What mass
of NaNO, (in g) is needed?

S- If 123 mL of a 1.1 M glucose solution is diluted to 500 mL, what is the molarity of the
diluted solution?

6« To what volume should vou dilute S0 mL of a 12 M stock HNO, solution to obtain a 0.1

M HNO, solution?
30
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1- Calculate the molarity of each solution:

.a) 4.3 mol of LiCl in 2.75 L solution.

L W

| ’ | 9
6N ) b) 21.5 g CoH,,0 in 1.85 L of solution. -
y 7 :

’

2- How many moles of KCl are there in each solution? ‘ ;
1) l A » .
\ \‘\ : il) () ﬁﬁ I ()" as 7. ‘ hrl K(‘l \”]u“”" ry 1l . '/
WL b l1dmLofal85M KCl solution. g .| My L2 e
| L

g of sodium (‘h|0l‘|dt. I\aLI dissolved in 100 mL of

-
[ 3. A saline solution contains 1.5

cng—h
\. y

solution. What is the molar cuncen(ranon of the solution? |
_ o

4- A laboratory procedure calls for making 400 mL of a 1 .3 M NaNO, solution. What mass M \'

of NaNO, (in g) is needed? TR o C
5. If 123 mL of a 1. l \1 glucose solution is diluted to 500 mL, what is the molarity of the V
v, /

diluted solutlon"

6- To what volume should you dilute 50 mL of a 12 M stock HNO, solution to obtain a 0.1

M HNO, solution?
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All of the following compounds are soluble in water, indicate which

of them is expected to produce strong, weak or non-electrolyte
solution?

a. CsCl

b. CH,OH

¢. Ca(NO,),

d. C,H,,0,

e. Acetic acid, vinegar (CH,COOH) (weak acid)
f. HCI (strong acid)

g. NaOH (strong base)

h. HF (weak acid)

1. NH,OH (weak base)
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Al -
| of the following compounds are soluble in water, indicate which
of them is expected to produce strong, weak or non-electrolyte
solution?
< e o ‘ Ye I e
a.CsCl Strew ele 34

b CH,OH Wwee K electr
eleC ‘N‘-"\‘ C

..“‘)‘ N

c. Ca(NO,), strawy
d.CH,,O, Neu- ele ¢
e. Acetic acid, vinegar (CH,COOH) (weak acid) “
f. HCI (strong acid) Strewsy electve '3l

g. NaOH (strong base) <. tvewy © le ¢4 ve ')

wie
h. HF (weak acid) w eek electve L e
/

‘V',~\\)\C
.‘(' ~ & v |‘)‘r.

A

i. NH,OH (weak base) wee K

-
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1- Assign oxidation states to each atom in each ion or compound.

a. Ag b. Ag’
¢. CaF, d. H,S
e. CO4 f. CrO,’
2- What is the oxidation state of Cr in each compound?
a. CrO
b. CrO,
¢. CrO,

3-Which reactions are redox reactions? For each redox reaction,

identify the oxidizing agent and the reducing agent.

a. 4 Li(s) + Oy(g) — 2 L1,0(s)

b. Mg(s) + Fe**(ag) — Mg**(aq) + Fe(s)

¢. Pb(NOy)y(ag) + Na,SOyag) = PbSO4(s) + 2 NaNOs(aq)
d. HBr(aq) + KOH(ag) — H,O(/) + KBr(ag)
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1- Assign oxidation states to each atom in each ion or compound.

e Ag o b. Ag' v\
C. CaF2 o | a8
& COY e+ & COLL |
2- What is the oxi'dali'nn state of Cr in each com )unil‘.’ .
a. ClO -~ +“*" | €+ ) p( s“
b. CrO; - a2k =e s Ce=6 g
TP I1Cye = + 0

¢. Crn0O;_ 9,
A

. $ "\ i) /'.(__ v

3-Which reactions are redox reactions? For each redox reaction,

identify the oxndmng agcnl and thc reducing agent. :
\.\—'t'( Adu CAW X ade WA

'J

a. 4 Li(s) + O’a(g)—»z lAhO(\) O — oxidiZivgragest
b. Mgz') + Fc (aq)-—*Mg “(aq) + Fc(s)l\\} - Ye

) w—gp

c. Pb(NO3)3(aq) + NaZSO,,(aq)—’ PbSO,4(s) + 2 NaNOx(aq) |
d. HBr(ag) + KOH(ag) = H0() + KBr(aq) oo /ol X

|
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Chemical Equilibrium: Assessment

Write the correct expression of the equilibrium constant K, for

each chemical reaction:

1)

2)

3)

4)

5)

6)

7

8)

C(s) + 2 Hy(g) == CHy(g)
Ny(g) + Oy(g) + Bry(g) == 2 NOBr(g)

2 NO(g) == Nx(g) + Ox(g)

COy* (ag) + HyO()) == HCO; (ag) + OH (aq)
2 KCIOy(s) == 2 KCI(s) + 3 04(g)

HF(ag) + H,O(/) = H,0" (aq) + F (aq)
NHj(ag) + H,O()) == NH,*(ag) + OH (aq)

CO(g) + Clyg) == COCly(g)

17
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Le Chatelier’s Principle: Assessment

1. Consider the reaction at equilibrium: 2 KCIOs(s) == 2 KCl(s) + 3 Ox(g2)

Predict whether the reaction will shift left, shift right, or remain unchanged upon ecach disturbance.
a. O, is removed b. KClis added ¢. KClO; is added d. O, is added

2. This reaction is endothermic. C(s) + CO(g) == 2CO(g)
Predict the effect (shift right, shift left, or no effect) of increasing and decreasing the reaction temperature.

3. Each reaction is allowed to come to equilibrium and then the volume is changed as indicated.
Predict the effect

a. Ix(g) = 2 I(g) (volume is increased)
b. 2 H,S(g) == 2 Hy(g) + S,(g) (volume is decreased)
¢. Iyg) + Clyg) == 2 ICl(g) (volume is decreased)

d. C(s) + COxg) == 2 CO(g) (volume is increased)
4. Consider the reaction at equilibrium:
Ny(g) + 3Hy(g) == 2NHj(g) + heat

Predict whether the reaction will shift left, shift right, or remain unchanged upon each disturbance.

a. adding N, b. decreasing H, ¢ increasing volume
d. increasing pressure ¢, cooling down . heating up
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For each strong base solution, determine [OH™ |, [H;0" ], pH, and pOH.
a. 0.15M NaOH b. 1.5 X 107 M Ca(OH),
¢. 48 X 10°*MSr(OH); d. 8.7 X 10°°M KOH

Determine the [OH™ |, pH, and pOH of a 0.15 M HCl(qq)

For each reaction, identify the Brensted-Lowry acid, the
Bronsted-Lowry base, the conjugate acid, and the conjugate base.

a. H,COy(aqg) + H,O()) == H;0"(ag) + HCO; (aq)
b. NHj(ag) + H,O(/) == NH,"(ag) + OH (aq)
¢. HNOy(ag) + HyO(/) = Hy0"(ag) + NO;y (aq)

Write the formula for the conjugate base of each acid.
a. HCI b. H,S0, ¢. HCHO, d. HF

Determine the [OH ™ | and pH of a solution that is 0.140 M HBr(aq)

Classify each species as either a Lewis acid or a Lewis base.

a. Fe' b. BH; ¢. NH; d. F
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1. Give the the name or structural formula, as appropriate:

CH:H H H H Cllh
I | 1 | | | . !
Br H H CH.H Cl LlH: CH;
CH,4
Cthl‘HCHz (d) 2-methylheptane (¢) 2.2-dimethylpentane

() CHCH,CH,CH,CH; (D 4-ethyl-2.3-dimethyloctane (g) 4-ethyl-1,1-dimethylcyclohexane
CHa (h) 1.2-dimethylcyclohexane (i) (CHy);CHCH,CH,C(CHy),

2. Which of the following pairs of compounds are isomers?

a) NN ;ll]d /J\\/A\ b) /A+A\ and /_\'\/‘\
C) C:He and C:Hs d) C:Hs and CiHpo
e) "')‘\/\ and /LTA\ F) . d and _LT/
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1. Name or write the condensed structural formula for the following compounds:
b) 2,5-dimethyl-4-octene

a) trans-2-pentene

¢) 1, 1-dichloro-1-butene d) 1.4-dichlorobenzene
¢) 2 4-dichloro-2-butene N 4,4-dimethyl-2-pentyne
LI'H\ (I"“?C”‘ OH
® CHCHy ~ CHCHCHCH,  )) HCmCCHLCCH, D
o=C |
CHy

H H
2. Identify the type of the following hydrocarbons (alkane, alkene, or alkyne)
a) CyHg b) C.He ¢) CsHyy d) CyHyy
e) CeHy6 n Cn”u R CeHyo h) CioH2

3. In the following carbon skeletons , how many hydrogen atoms shall be
bonded to the carbon marked with a *?

CID(IIZ/YVX/\Q
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1. Name or write the condensed structural formula for the following compounds:

a) trans-2-pentene b) 2,5-dimethyl-4-octene
¢) 1,1-dichloro-1-butene d) 14-dichlorobenzene
¢) 2 4-dichloro-2-butene D 45-dimethyl-2-pentyne
C|"s CH,CH, S0
g) CHJCHQ\ /CHQCHCHQCl’ﬁ h) HCECCH«CICH; i) @
C=C |
H/ \H CH,
Cis-6-methyl- 3-octene 4.4-dimethyl-1-hexyne Phenol or hydroxy benzene

2. Identify the type of the following hydrocarbons (alkane, alkene, or alkyne)
a)CHs ®CHs o CsHp @ CsHyy

Alkene: a, d, e,
Q) CgHm 0 C]a}’lss ‘)CJ'llo h) CIOH” Alkanc C f h
Alkyne: b, g
3. In the following carbon skeletons , how many hydrogen atoms shall be
bonded to the carbon marked with a *?
Hydroden: 1 0

2



1. Identify the type (family) of the following erganic compounds 3

! is formed by the reaction of a carboxylic acid with an akohol

LOOH O=Cry
a ~£_<°‘ b, WAL € we—{ d. u,«:—{6 A)aldchyde. B)ester. C)ether. D) ketone
o6 [N
o 4 is the hydrolysis of an ester using a base.
\ 5 " " .
& & \._{ L. nﬁ/\o)\ g WM g, ‘-OLO.‘ A)Sq:oufm B) Decarboxylation
s o,y o, "{! ) Detoxification D) Alcoholysss
L OW% j U P ° 5. Oxidation of an aldehyde produces a
- k. | Q L A
M "o ™ A weT v A) carbaxylic acid B) akcobol
C) esser D) ketone
2. Identify the functional groups in cach of the following compounds: 6. The common functional group in aldchydes and ketomesis __.
@ ML —CH~OM W HL q CHL I =CH, A) hydroxyl group B) phenol group.
/_m/\ Sy C) ether group D) carbonyl group.
g
Py § (ﬁ w N\ - 7. The Product of the reaction between a carbexylic acid and an
\ ) 0’ amine is ’
O/
o CHOHCHAHAHO 9 CHCwCOCHC00H A) aldchyde.  B) amide Clester. D) ketone
K. are wed as medical ancsthetics.
9. are responsible for the pleasant aroma of fruits.
10, The suffix is wsed at the end of esters names,
11, The partial oxidation of alcohols produces » While furthe r oxidation produces
12. are the most common organic bases.
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Assessment

> Answer the following questions:
L. Idemtify the type (family) of the following organic compounds i is formed by the reaction of a carboxylic acid with an alcobol
o» O—CH,
8 womd b. WA € me  “~ d. ue —(o A)aldchyde. B)ester C) cther D) ketone 2 ester
' o 4 is the hydrolysis of am ester using a base, 4A
o -1 M SA
G — f. HE” 0T N 8 N/\,F” h. —— Oy "\'S-“[X““’N.ﬂlﬂﬂ B) [)\\‘ub(‘\'\h[wn 6D
oM, O, HC ) Detoxification D) Akoholysis b
o o M s o % Oxidation of an aldehyde produces a
T IP U N Ye e I | —
M HO " N el = e > A) carboxylic acxd B) alcohol
C) ester D) ketone
2. Identify the functional growps in each of the following compounds: 6. The common functional group in aldehydes and ketones is
@ K =Cly=O8 w0 =N =rcre=ci A) hydroxyl group B) phenol group
C) cther group D) carboeyl group
O
™0 O o 7. The Product of the reaction between a carboxy lic acid and an
o Amine is
O
) CMAMCHAHAIO o) O COHA00M A) aldehyde B) amade C) ester D) ketone
Ql .
Q2 Noether are used as medical anestheties,
Alcohol: a, ¢ a: Alcohol
Ether: b. h e Joester are responsible for the pleasant aroma of fruits,
s
. B: cther
Ketone: ¢ p s " 0. The suffix ate is used at the end of esters names,
amine, alkene
Aldehyde: 1, | D: Ketor 1 The controlled oxidation of alcohols produces aldehyde o
clione
Carboxylic E-aldehvde ketone, while further oxidation produces carboxy lic acld or
acid: | F: Carboxvlic acid, ester,
Ester:d, |
S alkyne [ Zamine are the most common organic bases,

Amine: g, 1. k




A)

Answer the following questions:
1. The suffix on a Ketone or aldehyde indicates a sugar.
A)—-ane B)-ene C)-one D) - ose
2. is the sugar component in RNA.

A) Fructose B) Galactose C) Glucose D) Ribose

3. Which of the following bases is NOT found in RNA nucleotide?
A) Adenine  B) cytosine  C) Thymine D) uracil

4. Amino acids are the building units of

A) carbohydrates. B) fats. C) proteins. D) vitamins.
5. The amide bond that joins two amino acids is called
A) ester linkage B) glycoside linkage  C) peptide linkage D) phosphate linkage
6. is a lipid composed of glycerol and three fatty acids?
Cholesterol  B) Oils  C) Triglyceride D) Wax
7. Glycogen is classified as

A) disaccharides. B) plant polysaccharide.

C) monosaccharide. D) animal polysaccharide



