Science 10 |
Unit 1-Chemistry Review

The Science 10 Chemistry Unit covers:
» Chapter 1-Elements and the Periodic Table
»  Chapter 2-Chemical Formulas and Compounds
> Chapter 3-Chemical Reactions

..",_ ‘>
1. When zinc metal is placed fin a polution of hydrochloric acid, it fizzes producing jhydrogen
gas ﬁg_@ch chloride. E._. —‘}1____.

a) Thereactantsare 7\ r\2+ p '\'\\{dm(‘ on ¢ G (‘{C/

0 Theprodudtsare \gANIKA GAS | 240 C Ol {OAL
¢) A word equation is:
Z0d +MUcogy —> WMo @) + 2nUy-caq)
2. Inthe following table, name the 3 major particles in the atom, state where they are located

(in the nucleus or on the outside), state their relative mass compared to a proton (assume
mass of a proton = 1) and their charge.

Particle Location Charge

Proton o g

NUCALUY +
Neutron ) o

NUACNLAS o
Electron ;

ov ot ey —

LAyl
3. List the four main points in John Dalton’s atomic theory.

4. Isotopes of an element are two different forms which have the same number of Pﬂ“ﬁf‘ N

and _€ | € ( tyin), but with different numbers of A\ ¢ Tanadball

5. The_tne\@v W8S of an element is the average mass of the isotopes which
occur in nature.

6.  Inaneutral atom, the number of electrons is always equal to the number of

J")_L’\‘jl_ﬂﬁ_ or the (ATEVUC  number.




7.  According to the model of the atom proposed by Neils Bohr, electrons move around the

atomin €y €\ When one orbit is filled, the electrons start filling the next
higher orbit.

8. The first orbit holds - Q electrons.
The second orbit holds D electrons.
The third orbit holds D electrons.

9, Give the total number of electrons and the number of electrons in each orbit for each of the
following elements:

Element Total # of Electrons Electrons Electrons Electrons
electrons in Level 1 in Level 2 in Level 3 in Level 4
A!uminum (A ", 2 A X ) k)
Nitrogen (N) ' ) | O &
Calcium (Ca) o dE) ~ D fa e
Lithium (Li) A J { C )
Argon (Ar) | i = o
10. Draw the Energy level and Lewis Dot Diagrams for neutral atoms of each of the

following elements.

a) oxygen(8e)

b)  chlorine (17 €} ¢ - __
. £ g
s T N e
‘\ ‘ — e
r »
’ iSet \
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11. In order to have the same number of electrons as the noble gas neon, sodium

would have to |OK¢ }¢ electron.

12. Is lflotymm more or less reactive than sodium . Find rubidium on your periodic
__table. Do you think rubidium would be more or less reactive than potassium?

13. Name iodine Symbol L Atomic number‘;ﬁ # of electrons iL"Z;
In order to have the same number of electrons as the noble gas xenon, iodine

would have to ¢ }{Lg ni€ electron.

J



14.  Classify each of the following elements as an alkali metal, alkaline earth, halogen, noble
gas or transition metal:

Element Family
Fe v anschanc\egial
Br Nolegen
K UK al
Kr Nnovo\L-< c;li("L.S
Ba alCaling ecyr
E NOL O~
Pt Acens thena
Li aileaiy
Ne N R
Ra Ao a L ng <o

15.  What would alkali metal atoms need to do in order to end up with the same stable electron

P

arrangements as the noble gases? o 0%

16. What can be said-about the chemical reactivity of the alkali metals? with
(o) , halogens and other elements

17. Which family of elements has just enough electrons in their highest orbits to

completely fill them up? OO\ € )cqe, S
C
18.  The outer orbits of halogen atoms each have 7 electrons. This is one _{€.3 > thanthe
nearest noble gas atom.

19.  In order to achieve the stable arrangement of noble gas atoms, each halogen atom would
have to g}( L0 j electron.

20.  Are the pH’s of Acid Solutions@b'f’ or=77 (ST V~o~ '/I

Are the pH’s of Base Solutions < 7 796 =177 CB’I\QC‘CR"'\J{"\“‘ i 3
21. The more acidic a solution is, the @higher) the pH’é
22.  The more basic a solution is, the (lower/kigher) the pH?

23. A solution witha pH =7 issaid tobe ~\{ AAWA \

24.  List 4 properties (characteristics) all acids have in common:



25

List 4 properties (characteristics) all bases have in common:

s : : o
26. When Fluorine has gained an electron, it now has J protons (remember, it doesn’t lose

27;

28.

any protons), and 'g /_electrons. Because protons are positive (+) and electrons are
negative (-), the charge left over is i =~ . The Fluorine is no longer a neutral

atom, but is a charged atom, which is called ayy [ L™

Because the lithium ion (Li*) and the fluoride ion (F") have opposite charges, they
attract each other. This attraction forms an i Oy “ ¢ W ,-\f;i

Write the correct formulas for the following ionic compounds.

a) magnesium iodide ........... A Cj 1 g (S)

b) aluminum fluoride ........ A \ '\:5 (S

¢) calcium sulphide ........ (: oS e)

d) rubidium oxide ........ Rh} O

e) sodium phosphide ........ N("f’ p( )

f)  iron (IIT) sulphate ........ E) K$\~ L\) % ( .3.)

g) manganese (IV) oxide ........

h) copper (II) phosphate ........ ) o
Cual PCU)3- sy

i)  calcium nitrate ........ ‘

Cir (NC2Y2

j)  ammonium chloride ........

Nay O (s



X Db oxalat s .17 QOO0 (M

)  nickel (IIT) carbonate ........
m) copper (I) permanganate ........

n) ammonium sulphate ........
NH _ % ~\ :
H)a DY ()
Compounds with only two elements are called binary compounds.

In a binary compound, the non-metal changes it’s name so it ends in the letters IDE

In a compound containing a pelyatomic ion, the name of the polyatomic ion never
changes. i

Write the correct names for the following ionic compounds Spelling counts!

) NagPO4 oo Sodltum phesphai

b)) K2S oo p-c_,—"'\‘QJ_g SV Sulfrala

) RbySO3 oo Pulol didne Sweite

d)  (NH$)2C03 oo AMNOAAM  Cly oona e

€) Ba(OH) oovorrrce B S B YOrow AR

f)  MgSO4 MO U~ SuLfate

8 CHPO4 s G2 SUUA A (e g TN Phu%@hq e
h) NaHCO3 ... S0 durin Y\w‘d(w%(/\ (o oot
) AGNO3Z oo, Slve (1) NG Vet

D NasAS oo Sodum  ax e~ oA L

k)  NHNO3 oo SRR, RS,

l) Ag2CI'207 ....................... :‘) i \V Cr' ( \ 5 C,t( C W’\;"’Y\C\J‘.t '



In a covalent compound, one atom shares electrons with another atom.

30.  Give the formulas for molecules of the 10 molecular elements. The first one is Hs.

N3 O3 Fo Uy Bry 33 (A) B
31. Dra\@iwm model for a molecule of ammonia (NH3). pv[ % ("(’_‘

H 2

SC W

32.  Write thtgééct formulas for the following covalent compounds:
a) nitrogen trioxide NQO- -4

b) silicon tetrafluoride

i:)'- \:_i..{

c) nitrogen monoxide wi%; N O

d) selenium hexafluoride %. 2 \:
QEI

vCis

e) phosphorus pentachloride

f)  sulphur dioxide i~

. 15

g) dinitrogen tetroxide
N3Oy

33.  Write the correct names for the following molecular (covalent) compounds:

a) PFs...... ’P*\Q’ S PY\ G} P ent afluer W A
L o T s O O

¢) ClIFg .. CAoNNL et (Lol
d) SeOs............. < -C AL ANV AN O

e) N2O.......

A NN o v Ch o ( X



34.

35.

What is meant by a physical change? ) s P _
CH> Ne neac ‘\)tht s &v W€ /.

Give 3 examples of physical changes: — ‘/:)C Wi \
= AT i{;-;’rﬁ“i A
AT -

What is meant by a chemical change? \ \3

= NCLZ YOS
Give 3 examples of chemical changes: Lﬂ\ QL ot LA -
: o L~
— O\~ CINe~8RZ
~ Odow Cihenge

There are 5 type of reactions that you can predict — plus an ‘other’ category.

36.

simple détomposition

element + element = compound
simple‘&’tfmposition

compound > element + element

single replacement

element + compound > element + compound
double replacement

compound + compound > compound + compound
combustion (hydrocarbon)

CxHy + Ox(g) = COi(g) + HyO(g)

Balance the following equations and state what type of reaction they are

a) 2.Sr(s) + 0,(g) > 2S8r0O(s)
boae  + BHSY 5 ) Al(OH)s(aq) + 5 Ha(g)
O LA  + 30,8 > 2 ALOKs)

d)  CsHp() + {302(g) >HCOxg) + (pH0(g)



o>l W

e) Na(s) + HoO() > Hay(g) + NaOH
f) D NaCloz(s) > ) NaCls) + 0y
8 CaNO3)(aq) + (NH4)2SO4(ag) > CaSOylaq) +_INH4NOs(aq)
h) 2CHsOH()  + Ox(g)  DHCOxe)  + 3H0(g)
) JAINO3)3(aq) + 3KoCrOsaq) > AlL(CrOg)s(aq) ~+,KNOs(aq)
j) <ANH;(g) 2> Na(g) +3Ha(g)
K ACH()  + 1502(8) > 1)COxg)  +HaO(g)
D Sss)  + £ 09 > ES0xg)
m) JHNOs(aq) + Fe(OHpag) - JHO() +  Fe(NOs)
n) Br (1) +  CaCly(aq) = CaBry(aq) +  Cly(g)
0) SMg(s) + DAICK(aq) > 3MgCh(aq) + LAIs)

37. Write balanced chemical equations for the following reactions. Indicate the reaction type —
be sure to include states of matter.

a) solid iron plus oxygen gas yield iron (III) oxide

ll—ﬁ_. {8y T C ] {(:)) el f‘tﬂ.-_‘:) e 3 (D o medhen

b) solid mercury (II) oxide decomposes into liquid mercury and oxygen gas

g;HC_';O(S) D g ) + Oa@)  dmpesihia

¢) hydrogen sulfide gas plus oxygen gas yields sulfur dioxide gas plus water

e _? '\‘\ - (5\ oy *V;‘s/ >(oyy = 'h;\:‘u - i

L



d) copper (II) sulfate reacts with nickel solid to produce nickel(IIl) sulfate and copper
=7 solid. ) . b B ?Z‘L
56'*-‘50*-%((@'59\\3\ (§) = N\Q(SO‘\)Q)((XL“,) F LA
4 5 NG O Cunoal
\INQ UL re pLaCuny

e) magnesium oxide reacts with carbon dioxide to produce magnesium carb
3 . PN N " b, N BN
MO « O (eyy —> Mg CO3 (2
f) aqueous sodium chloride reacts with silver nitrate Fonmocom

D:)\-\"dg(c\(}“"*ﬁ NaQ'\tac}-) - Agéi\j@aa - N({NC\S(.(_‘% y A‘) CAes
RA .

g) nitric acid reacts with sodium hydroxide

DCQ\;'\&(,Q”‘W \‘\'\\10)) (ag) + NaOW (ag) — H;IO(C’LL;/') « NC\NC.').;

\ ( (J_;-‘

h) a solution of lead (II) nitrate reacts with potassium iodide

i) combustion of ethane (C,Hy)
A Yy 10245 = pHrccyy “4C05 (q)

j)__butane undergoesc‘ ustion
aY,

A A le Ndls . k ~ _ [ 4
Gihe T PO OB 0y %w <o)

38. Find the molar masses of the following compounds: ' &

Ly

A —t

a) NaBr (102.9 g/mol) (2

b) PbSO, (303.3 g/mol)
¢c) Ca(OH), (74.1 g/mol)

d) NazPOs (164.0 g/mol)

e) (NH,),CO; (96.0 g/mol)



39.

40.

41,

42,

43.

44,

45.

ZD CsHi206 (130.0 g/mol)

g) Fes(POy); (357.4 g/mol)

h) (NHg,S (68.1 g/mol)

3

Zn(C,H;0,); (183.4 g/mol)

AgF (126.9 g/mol)

How many moles are in 25 grams of water?

How many grams are in 4.5 moles of Li,0?

How many moles are in 142 g of H,S0,?

How many grams are in 3.25 grams of NH;?

How many moles are in 15 grams of lithium?

How many grams are in 2.4 moles of suifur?

How many moles are in 22 grams of argon?

@

.



46.  How many moles are in 98.3 grams of aluminum hydroxide, AI(OH);?

47.  How many moles are in 68 grams of copper (IT) hydroxide, Cu(OH),?

48. How many moles are in 1.2 x 10° grams of ammonia, NH;?

49.  How many grams are in 2.3 x 10 moles of calcium phosphate, Ca;3(P0s),?

50.  How many grams are in 1.11 moles of manganese sulfate, Mn;(SO,),?

Rules for Naming Acids

When the name of the anion ends in ~ide, the acid name begins with the prefix hydro-, the stem(root
word) of the anion has the suffix -ic and it is followed by the word acid.
-ide  becomes hydro ic Acid
Cl- is the Chloride ion so HCI = hydrochloric acid

When the anion name ends in -ite, the acid name is the stem (root word) of the anion with the suffix
-ous, followed by the word acid.
-ite becomes ous Acid
ClO;" is the Chlorite ion so HCIO, = Chlorous acid.

When the anion name ends in -ate, the acid name is the stem (root word) of the anion with the suffix -
ic, followed by the word acid.
-ate becomes ic Acid
ClO5 is the Chlorate ion so HC|O; = Chloric acid.

Write the formula for each of the acids listed below:

Nitric acid HN (-Fi,, (¢ ] ) Perbromic-acid———
Hydrocyanic acid \‘\ C\\i( Ct (; J Hydrobromic acid 15 Pa  ( C'L(ir )
Chloric acid HCV\O y(ag) Sulfurous acid 5 37 3 SO 20Q4 )

¥



Chiorous acid___\A C.{ (}‘)) rag ) Perchloric-acid—

Hydrochloric acid HC\ ( Ck(iv ) Hydroiodic acid t+1( CU;,' )
Phosphoric acid \_\3DT}L'{‘ Qg ) Phesphorous acid_ H Diﬂ} (@ C})
Nitrous acid l—\:,}l\.l A aq ) Carbonic acid___ 4 2 CC)% (O--("i( )
Hydrofluoric acid .r\\’_:[/ — ) Sulfuric acid____ -} # 1 SO« (aq, )

Name each of the following acids:

HCIOs D€ ( R lonC acd ol
HPO:_ZPEE Do | & acach
HCl o 1N \ Anch i alof

H:S0_ S UL Al 1C aead
HNO:_ N Y AUS e’ d
Hl ooy A0 (oolie e o/

‘ ’

HF (aq)

“HaPOs.. T‘)\\ OSSPV U ACA

HCN (] LG acadt

HClos Chiloe 0 ¢ ach

. i ¥ | . \ "7- - Ay 4 P 3 - 1 =|I (.;”J
H:COs_Gdad o prts—eered Cederies eed Cow hOna ¢ a7,

H:80s_ Sl fave s acd
tenepe acidd Chilorows C{CLC/\

HNOs__ [\ (’h- iL QA c“l-
HBF (ag) P\/b{ A byvmic acid




