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3. Write the formulas for the following | -

compounds,

(2) magnesium oxide

(b) sodium fluoride

(ﬂgo £9)
Na F (9

(c) aluminium nitride A‘ N( 5)

(d) potassium sulfide K_:_ S (5)

© lithiomiodide i L (6

(f) calcium bromide

(g) beryllium oxide

13
{h) nickel chloride

Cabr, (&

Be((s)

NY'Ct, (83

(i) magnesium nitride s Na {s)

£
(j) aluminium sulfide /4/2 5_3 ‘S>

13, 3’55

5. Write the formulas for the following

compounds.

(a) carbon dioxide

GNO),

(b) silicon dioxide .84/

{c) water

H,0¢)

(d) carbon disulfide C §2

(e) sulfur trioxide

(f) ammonia

SO, (9)

NHs (5)

(g) carbon tetrachloride

{h) hydrogen peroxide ‘L/? Q'~>

(i) methane

CCly ()

4,

CH,, (2)

() ozone

A (9)

4. Write the names for the following compounds.

X (@ Li,0_h#hum oxicle

(b) AICI, o’umfnnm CUom‘d{,

() MeS _Migre s/ sulbele

(d) CaO Caleiven oxide

(e} KBr Pu’??&aﬁ S£ Afom;'()/ﬁ
(f) BeF éa@lff’urn f upryols

(g) NasN Sk venn 11#”!'@:%

(h) ALO; Glurntrgm o8 /ol

G) CuCl_(ppper V1) ehlocrde

(j) FeBr, 1vron (111) bvomide .

P |2, B Acios- p-3T¥6
6. Write the names for the following compounds.

@ CE, Corbon  tedeafluorrele

(b) NH; __ Onvwho v O

(c) PBr; phosph O s 4?!' L.:r‘t)rm’a"{f,

(d) O; gzond

(e) Fx(g) T(\ luorine
) CS, L& b e fg{ ) /)Z: e
(8) N:Os C"*'fu'/'fczﬁf’;f\ FeFeaoiide

(h) Hz0, éi&"f‘ 061 'Mr(,ﬁw’ﬁ/@

@) CO_Qor Lo runoys ot

of s 7o
G) SIC_Sitiron  (ar biche.

7. How many atoms, and of which kind, do the following symbols represent?
@ Ca . | coltivm

(b) N, I /Jff’ro?ﬂ en

(c) Bay(POy),

(d) 2 H,0

3~ borivm, 2
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8. Determine the molar mass of each of the following substances: i I-7
(a) (NH,):COs(s) (b)  CoCly»6H,0(s)

%.// S5 mol 237.95 9/ el

O

9. Convert each of the following masses into its chemical amount:

(@) 840gof NaOH(S) 1= m . H4YO . 0.2 /
JAANN- : 210 mo
‘ jIVaOH = 40005 /mo| M H0iQ0

(b) 4.2 kg of H,0() nem - 4200 2
MHZD: /g.ozﬁ/w; ""{;;"" 602 © 26:3X10" mo

10. Convert each of the following amounts into a mass in grams of the given substance:
(a) 0.456 mol of Ali(SOf;)3(s) mMene M
W, 600y = 342175/ mel 20,456 X 34217 * ISby
(b) 0.518 mmol of CuSO,*5H,0(s) T
=M .
= poaen” xavg.22 = 01294

Mcusdw&'ﬂ; o= M2T2a0/m0!
11. Complete the follow'ing table.
Table 1 Molar Calculations

0.168
NazCOg*10H,0(s) J86, 19 Y2, 7 0.150

/
Q 12. (a) Classify each of the following reactions as formation, simple decomposition, single

. (p.59-60%)- &)
replacement, or double replacement reactions. ﬁ “y v
(b) Balance each equation and add symbols to indicate states of matter for all reactants and products. -
() A Cu + lo —~ 2cw Scl
(i) Al + Fe,04 —  ALO; + 2 Pe SV
(iii) JH,0 +  electricity — o2H; + |0, Sd
(iv) FeS + ot HCI — FeCl, + H,S d r

13. Write balanced chemical equations for the following:
(a) The decomposition reaction of hydrogen sulfide.

S HS@ —» §H @ + I5(s)
(b) The single displacement reaction of copper metal and silver nitrate.

Culs) +2AgN0s (a0) —p Cu(WLY), (45) +2Aq (9

{c) The synthesis reaction of sodium and fluorine.
), INaty + F = LNal(s)

(d) The double displacement reaction of aluminium sulfate and calcium hydroxide.

ALGC ), (o2) +3CaOl), ) —> 3 (S5 +2ANOH), (5



14. For each of the following questions, classify the reaction type (formation, simple decomposition,
combustion, single replacement, double replacement, or other), and predict the balanced chemical equation.

Provide a word equation as well.

(2) 4 Als) HOxg) = 2 Al o 03 ( 4)

i |

-—

G 2 Ao —~ $A, () + 0 (9)

sel
©  BobKen— LKeAW+ T,(5)
58 |

(d) Sulfuric acid is neutralized by aqueous sodium hydroxide.

dr H,50 () + WbDH(68) —> (o, S0) (23) +HOH ()

(e) Propane burns in air.

Conls GHg(® 50, (5) —» 30, 4+ H, 0@
Tre p-68-69 Loy

15. Use Lewis formulas and structural fdrmulas to represent molecules of the following compounds.

(a) PHs(g) phosphine » | (‘ o 9o % 2 2 L/)
Hga?H /”l““'P””' (?‘ 3G = 5,4 )
H H Cp 705 16)

(b) CS,(1) carbon disulfide
%) ar -
Sou(ses  S=C=3
58 1]

(¢) CH;CI(g), chloromethane

ho )
WeC el H*;C.-—C/
H H
(c) CH;SH(g) methanethiol
H2C 38t H-C-S-H
' 0 !

e ~



16, For each of the following molecules, write the chemical formula (if not provided), draw the Lewis formula,
and describe the shape around the central atom

f") (2) hydrogeniodide | T {s) (;uao( ey s 3)

o
Hu‘?: [inear pag ¥ 7

p. o # @ /0
(b) formaldehyde, H,CO

H, p 02 %72 13

C N 220 #ybomj oo/a nar

H

(c} hydrogen peroxide

0 a) ey € '
b Hepti0 s 1 Y- shapeo!

(d) propane, CsHg

R HH
HeCe $C3C3 H ﬁ%raﬂwfﬂ“v/
TR

(e) silane, SiH, H

5 S gy 1[6’ %rﬁ"\fﬂ)sra(?

| &

e

C) Round your answer to three significant digits for each of the following questions.

\%\) 17. What is the pressure required to compress hydrogen at 1.00 atm from 300 mL to 200 mL at a constant
: t ture? -
O et PR (Do s x(on

‘(conslmﬁ Tt‘u\) MM }4 g() o '/'ﬁ’l

L? '\90‘) 18. A 400 mL sample of a gas at 10 °C is warmed to 25 °C at a constant pressure. Calculate the final volume.

Y 2 = — 273410 = H3K
Czﬂ(;: T w‘\;/Tg" L/.'?Qs'z-s i 2?8 [" WRiml| 273425 = 9K
(Co:’\ 2

nain s PO

19 A blcycle tire has a pressure of 450 kPa at 20 °C. Assummg the volume does not change, what is the new

A T f}, 293 508

Lot b
( cont®i5g Nltrogen in a 250 mL container at 65.0 kPa is transferred to a container with a volume of

600 mL.
(a) Calculate the new pressure if the temperature is kept constant.
iy [F = 211 P
= 211 KP.
(95,(2.60 = ('Caoo) F P
(b) Calculate the new pressure if the temperature changes from 20°Cto 15 °C.

PV, P, 65 (250) | Loo( D) 2 266 € Pa
T T 293 2%%

21. A 450 mL sample of freon gas at 1.50 atm and 15 °C was compressed to 300 mL at a pressure of 2.00 atm.
Calculate the final temperature in degrees Celsius.

{\') p_"\{.l. - PZ \/2
T s

C1s0fgso) . (2000300 T 256K or —17°C
288 [P




22. A 2.75 L sample of helium gas at 99.0 kPa was heated from 21.0 °C to 71.0 °C and the pressure changed to
100 kPa. Calculate the final volume. ?l \[ P V,

off Los? X T2 \V, =~ 2.
'Q’Qagl?tm— olq(zu'f"_)) 100(V5) 27 >4 Lf -

5) 29y 34y : )
( pit-17 23. List some properties that could be used'to construct diagnostic tests to identify the type of solute that is in .
¥ each of the following solutions.
18) (a) An aqueous solution of a molecular substance

- Nnonc eneluch g Selwil o

(b) An aqueous solution of a neutral ionic compound
- Condw*‘l'nc_] /d does not ¢ ha noe (bt §

(c) An aqueous solution of an acid
— conduc st solution ?Ll tuvns e d

(d) An aqueous solution of a base
- cang{uc%;ﬂa soluHon PH tures olue |

24, The following substances are common chemicals:
butane, C,H;o(g) (lighters) ( 0. 105 — 109 t [~ 4 )
ethanol, C,Hs;OH(]) (alcoholic drinks)
dichloromethane, CH,Clx(1) (solvent in correction fluid)
(a) Classify the type(s) of intermolecular forces present among molecules of each of these substances.

C“!HHD (9) - L D
CH’ZCJ'_? - (LD« dipelt d’fpoie/ (/)
L
3 * / / =
AR -~ LD dip ~clipoe. ) pydrogen
{b) Predict the solublhty (low, moderate, or high) of each substance in water.
lec s -—”—”i% Y 5‘/1
Coto  CHCs C, HyOH
25. For each of the following substances, write the chemical formula including pure state of matter at SATP,
, N predict the solubility (low/high) in water, and if appropriate, write a balanced dissociation equation.
|
\(p'\‘ﬁ/r ) (a) silver sulfide A S (5 )
) 92
{OW Pxem b:ll‘\'y
=S
(b) ammonium borate ( \/H ’ ) BG, (<)
J/‘j@;‘\ S‘O(ub(\\kj 0
t a
(DHy), R0y (9) —> 3NVA w50 (a) __
(c¢) copper(Il) nitrate trihydrate (\)

C(MWhs)s »380(8) = Ak solaslt?y

Culliy), « 3450050 =2 (o ront ,g/w fug) £ 34 OW)



[[/_“\3 (d) glucose, CgH04(s) Cw{,_L 5 OC’ () ~ ‘,—MSC\ 5ol ,.{91“ ['D
\ ;

Coby 0y ® == CHp04(50)

26. What volume of concentrated 14.6 mol/L phosphoric acid would contain 2.00 mol of solute? ¢ 0. 20 ZI3 4 )

V=n - 2.00
- T = = ), o /3
C }L{n é O }3 7 L 4 7 m L
27. What mass of table salt is needed to prepare 1.20 L of 5.20 mol/L solution? ™M Wil S 5g 4y 5/, mol
Nz Vel m= n- M
= (1.20)(5.20) s boad (59.44)
= .24 ol = 3ot by 5 [z, |
28. What is the amount concentration of zinc nitrate if 94.2 g of solute is dissolved to make _
2.00 L of solution? N=m _ ayo Mz, (MOy), (s) = 189,
C A . 0497220l _ M gz U HI728 mo
e ' \/ 2 L -—Oo«)("qn\()l}L
K 29. An ammonia solution is made by diluting 150 mL of the concentrated commercial reagent until the final
volume reaches 1000 mL. What is the final amount concentration?
C—I U‘ = C l\/z
IS0o(14.9) = X (1005)
C, = 2.22 molll )
30. What volume of a 500 ppm reagent solution is required to prepare a 2.5 L solution with a
100 ppm concentration?
Cl v| = C? \}&
(so0) v, = (oof2.5)
=0.SoC \
31. A 500 mkL bottle of concentrated acetic acid is diluted to make a 5.0% solution. Find the volume of diluted
solution that is prepared. CY = ¢ 5 Vo
99.< (500) = (5 V,
E’” "32. (a) What is the pH of a solution with a hydronium ion concentration of 1 x 107 mol/L?
!\ 7[ _
\ qo pH= - e
P ? (b) What is the pH of a solution with a hydronium ion concentration of 1 x 10~ mol/L?

Q?ﬁ@ = 5



(¢) Compare the hydronium ion concentrations and pHs in (a) and (b).
higher PH's hove [ower @soﬂL(hQJ

o
33. What happens to the pH of a solution when: '\._.)
(a) the hydronium ion concentration increases?

goes down
(b) the hydronium ion concentration decreases?
oes WP

(c) astrong acid is diluted?
qoes  down .

34. Complete the following table.

“(a) | mik 32x10° 7,50 bc&‘l |
(b) | pure water I 0T 7.0 it a/
(c) | blood 40x107° 7 /0 b se
{d) | drain cleaner [X 10 -5 15.0 @% _

35. Write complete balanced chemical equations, complete ionic equations, and net ionic equations to represent ;
the following reactions. \ )
(a) A zinc strip is dipped into an aqueous solution of silver nitrate.

Zals £ AAGNI;(40) —— ZalNOy) (e 4JAg (9
Zn(ey + 2Ag" (05) + 25805108 = Zn™' (=9 42077 (26) + 2A5(5)
Zn () + QAo (50) = 2477 (0G) #2260

(b) Solutions of lead(Il) nitrate and potassium chloride are mixed.

Ph (MD3), (4) +XCL(0) = Puli, (9 +AK Nz (a0

Dot ey 4 2Dy (o) BTy 10T (0 <> PYCL, () b Bk 255 3

Dt feey + 201 (o) ~» Pelly (5D

(e) Aqueous solutions of aluminium sulfate and calcium hydroxide are mixed.

Al (5 (egy + GO, 19 = Ca St + AIGHD, (5)
a3 regy 13507 T+ GbH), /= (BS50rs) + ANOR)Y, (9

(f) Aniron nail is dropped into a beaker of sulfuric acid.
2 (8) F3H,S0 (o) =5  Fe, (5003 68y +3U, (9
2 Rl #F0 vRUF (60 ~3 28, Fragy 1 3555 + 31, (o)

Qfe o2 2 BHY (20) —» 27 Tiow 314, ()
36. Calculate the mass of iron(Ill) oxide (rust) produced by the reaction of 500 g of iron with oxygen from the

air.
P9+ 20,9 — 2%,05 (9
Mg)g‘a: /{?,7

m=500 no= HAHT7Eml
n = m “ RN
- 500 = (A
s B

"

¢ 1597

-

= 998 mol

H



PO
1\./"‘

37. What mass of precipitate should form if 2.00 g of silver nitrate in solution is reacted with excess sodium

sulfide solution? Qa%“% (ag) + ?\faz S@g) = Q«Nﬁ”‘\/OB (ae) + A&S (=)

m=’2900%
AR @ motes As,S 3 s Ay, 56
™ >
- 2,00 = 0.,0058865 pr = e M
169,88 = 0.00588 65 XM 7.5

= 0.0 11713 = Z/fi/f'j_,f

38. The first step in the industrial manufacture of sulfuric acid is the complete combustion of octasulfur, Sg(s).
‘What mass of octasulfur is required to produce 112 L of sulfur dioxide at STP?

L St + O -8SG,(9)

m="7 V2oL
W moks 50, (2) moles Sg (3 m gg
n;lj: = .1_12‘— = 5 mol Semol < € = noM
v 22.4 = 0625 = (0.625 K Xb.56

36. A 6.72 g sample of zinc was placed in 100.0 mL of 1.50 mol/L hydrochloric acid. After all reaction stops, /60?___
how much zinc should remain?
2n () +ARCIH(ag) —» 2aC15E9 A, (9)
NE00T5  n= V.o

e T DaooxLS poss lefh r =
_ﬂl\—l;.lg US{&-I - Q,:J_S_MDI éu?)'(’/v 05 &/—?—{

40. What is the amount concentration of a KOH(aq) solution if 12.8 mL of this solution is required to react with
25.0 mL of 0.110 mol/L H,S0,(aq)?

IKOH (o) + W, S0, (ae) — 210K + ‘<;,,SU4 /a@)
ne 0.0055 N =0.05% 0.l0

C= 1N = Q.0057% mol
v
= O‘,Qf)‘gq
Owunag
E oeuz0 mol /L
41. What volume of 0.125 mol/L. NaOH(aq) is required to react completely with 15.0 mL of 0.100 mol/L
Al(SO4)3(aq)?

ALY (PO + (NeaOH(a2) —= 37\ /a, SO, (26)+ JA1(0H; (3)

N= V“ C \/"_ ‘)
= 0,05X 0. | C=0.125
= 0.001% mol ¥=n . 0001
c o125
n = 0,00H
v 0072 L

‘7ZmL!



1IN T:4 @ Titration Analysis

« Titration is the technique of carefully controlling the addition of a vohume of solution
(the titrant} from a burette into a measured fixed volume of a sample solution until
the reaction is complete, ‘ ‘ -

» The concentration of one reactant must be accurately known,

¢ phe equivalence point is the point at which the exact theoretical (stoichiometric)
reacting amount of titrant has been added to the sample.

» The endpoint is the point during the titration &t wilich the sudden change of an
observable propuerty indicates that the reaction is complete,

o Several trials must be completed. When at least three trials result in values that are
all within a range of 0.2 mL, those values are averaged. The average value is used for
the stoichiometry caleulation.
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ﬁ 12, woighing boat a
30 18. thermometer 19. wash hotile
[ 21, Hodfman
apparails ¥ Q @
23. funnel rack

24, fiwation
apparalus

22, distiffation apparatus




