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Concept of Mole and Chemical Counting
QUESTIONS

1. Determining the amount of a substance is known as:

A. Qualitative analysis B. Chemical bonding

C. Diffusion D. Quantitative analysis
I e sAfaed s afors F 3w

A, woiors foeEe B. AT 9

C. D. *ifEserTe R

2. The calculations of quantitative analysis are together
denoted by which term?

A. Chemical bonding B. Chemical counting
C. Chemical equilibrium D. Qualitative analysis
sAfaaetore s fR-fererEe e Jt 3@ 277

A. AT T B. SIS olef

C. AR SAE D. waore fesEd

3. How many molecules, atoms or ions are there in one mole of
a substance (the Avogadro number)?

A. 6.023 x 100 B. 6.023 x 1032
C. 6.023 x 1023 D. 3.011 x 102*
@F (e 2w Tt 9, A=Y I AT ACE (TSI F22)?
A, .03 x 501G B. L.030 x S0: 3%
C. L.029 x Y023 D. ©.055 x Y0124

4. How many atoms are there in 1 mole of atoms?

A. 6.023 x 10%° B. 12

C.22.4 D. 6.023 x 1023
S G A=eTS T oI ACE?

A. .09 x 5019 B. 536

C. 2.8 D. b.039 x Y025



What is the number 6.023 x 1023 called?

A. The molar volume B. The Avogadro number
C. The atomic number D. The mass number
0,020 x d0i2 MHIF F & 27?

A. (TETE e B. SICSIACG! ARt

C. ARl D. S

What is the standard temperature and pressure (the standard
condition)?

A.25°Cand 1 atm B.0°Cand 1 atm
C.0°Cand22.4 atm D. 100 °Cand 1 atm

e SIA@! 8 B (2N TqLFY) S F(@R0A?

A. RE°C ORI € 5 qIYNET BIA B. 0°C O NIl @ ) YL b1
C. 0°C Ol I@l 8 .8 IR BI7f D. S00°C SOl@l 8 > IRNE BIf

What is the volume of 1 mole of any gas at standard
conditions?

A. 22.4 litres B. 6.023 litres

C. 1 litre D. 18 litres

AN IR S (@F @RI T Ao F97?

A. 3.8 ToTBE B. b.0%0 6

C. s febr D. Sv fIBIR

The volume occupied by 1 mole of a gas is called its:
A. Molar mass B. Molarity

C. Density D. Molar volume

S GIIET 2GR #Mid (@ QRS W IR SIE S 62

A. (T ©F B. CeAIfEfG

C. 9§ D. €8 T (e SRow

In a salt and water mixture, which is the solvent?

A. Salt B. The spoon
C. Water D. The glass
=799 @ fifer frieel (G @ie?

A, =994 B. BINB

C. #ifq D. g



10. When water is used as the solvent, the solution is called:

A. A molar solution B. A dilute solution

C. A saturated solution D. An aqueous solution
aS eI A I9ER FA0E w1 I I A2

A, (TR @394 B. &g &I

C. ™% B4 D. & &1l

11. The mass in grams of an element present in 100 g of a
compound is called its:

A. Molarity B. Atomic number

C. Relative atomic mass D. Percentage composition
Yoo &N @ TAfFS (I (NEd & SAfIo4F @3 GIeETa  AcE?

A. GTeTIfRG B. 2o o=t

C. ot A o D. *e%dl Aegf©

12. What is the empirical formula of hydrogen peroxide, H202?

A. H20 B. HO
C. H202 D. HO:
QYIS #H-AHZC (H202)-47 Fo1 ALFS F?
A. H20 B. HO
C. H202 D. HO2

13. The formula that shows the ratio of the numbers of atoms of

different elements in a molecule is called:

A. The molecular formula B. The empirical formula
C. The structural formula D. The chemical equation
Tre fAfen GlEa A MU TS AFHFIR FALFOE F A7
A. @ AP B. FF AP
C. M ATFe D. AP A

14. What is the empirical formula of glucose, CéH1206?
A. CeH1206 B. C2H402
C. CHO D. CHz20
JER (CoH1206)-9 FoT ALFS FI?
A. CeH1206 B. C2H402
C. CHO D. CH20



15.

16.

17.

18.

The substances used to begin a chemical reaction are called:

A. Products B. Solvents
C. Reactants D. Catalysts
IR RfEa @ swief Sexiarzet I Sima F E?
A. Beom B. QRS

c. ffem D. &ORT

A brief expression of a chemical reaction using symbols and
formulas is called:

A. A structural formula B. An empirical formula

C. A percentage composition D. A chemical equation

AOIF @ ALFCO N ARS Rfs AfFe ewmis F Jce?

A. SfTE TS B. T ACFS

C. *ogl o D. AR APl

In a chemical equation, where are the reactants written?
A. On the right side B. On the left side

C. Above the arrow D. Below the arrow

IR STeace a1 =it @4l 277

A, TIF AT B. Q9 #rest

c. fow=a B D. feta= e

What mass of carbon contains 6.023 x 1023 carbon atoms?
A. 6 grams B. 22.4 grams

C. 12 grams D. 1 gram

TS A FRECET U.00 x 30723 FE 27 AF?

AL & B. 3.8 &N

C. 3R AN D. S &y



19.

20.

21.

22,

How is the molecular mass of a molecule found?

A. By multiplying its atomic B. By dividing its mass by 22.4

masses

C. By counting its electrons D. By adding the atomic masses
of all the atoms that constitute it

@ 99T e o7 Freid e w4 232

A, AR SHRTEN @ FE B. TACE 2.8 fex ot wta

C. 3G &7 D. Y GNP A MY AR o
@ IR

The molecular mass of Clz is 71. What is the mass of one mole
of Cl2?

A.71g B.35.5¢
C.142 g D.22.4g
Cl-97 FeifTF B9 A3 1| GF (T Clo-97 ©F F9?

A. QS & B. ©¢.G &S
C. 582 &l D. 2.8 &M

How many moles of water are there in 5 g of water (H20 =
18)?

A. 0.277 mole B. 0.5 mole
C. 5 moles D. 1.8 moles
€ &I “fifre T (e AfF ©R? (H20 = Sb)

A. 0,299 (& B. 0.¢ (JIeT

C. ¢ =1 D. 3.b (&

What is the molecular mass of NaCl (Na = 23, Cl = 35.5)?

A.58.5 B. 35.5
C.23 D. 71
NaCl-a3 94 ©F F97 (Na = 9, Cl = 9¢.¢)

A. @@ B. ©C.¢
C. R0 D. a3



23. In the relation n = w/M, what does w stand for?

A. The volume in litres B. The number of molecules
C. The molar volume D. The mass in grams
n=w/M TE w a0 FI @RI =72

A. o @3 arred B. 99T A

C. (&R Ao D. A dFCF ©F

24. Which relation gives the number of moles from the volume of
a gas at standard conditions?

A.n=V x22.4 B.n=V=+22.4
C.n=224+V D.n=V+M

e TR IO AASA (AT @ e (@ FA TAF (167
A.n =V x .8 B.n =V + .8
C.n=W8=+V D.n=V+M

25. The molecular mass of water, H:z0, is 18. What mass of water

is 1 mole?

A.lg B.16g
C.18g D.180g
AR (H20) T 9 Sb 1 > (T4 #ffFq o7 F97?
A5 &N B. b &Y
C. S & D. Sbo &N

26. The molecular mass of a substance expressed in grams is also

known as:

A. The molar volume B. The Avogadro number

C. The gram molecular mass, or D. The empirical formula

one mole

@I M FART I AW GI(E 2 FACE ©IE AR I Fe1l =772
A. CIET SRToe B. SCSielTg! 7t

C. & e oF A GF e D. T AF©



27.

28.

29.

30.

Which of these is NOT information given by the formula H20?

A. That H20 is water B. The melting point of water

C. That 1 molecule of water is H:20 D. That 1 molecule contains 2 H
atoms and 1 O atom

H20 FEe (A #6d &9 9B sfhedt I =17

A. H20 2@ A B. SIfNR of&T®
c. siifqa 5% @97 AF© H20 D. 56 w9z 36 1 ¢ % 0 *Fwiq @z

How many moles of hydrogen atoms are there in 1 mole of
H20?

A. 2 moles B. 1 mole
C. 18 moles D. 3 moles
S (V& H20-CS S (NI RIZCGITE AGY ACH?

A. R G B. S (&

C. St (N7 D. © (e

In 1 mole of H20, what is the mass of the hydrogen atoms it
contains?

A.2g B.16 g
C.18¢g D.1g
> (I H20-CS &3S 2A2GTE [19d oF F9?
A, R &N B. SO &
C. S & D. S &

What is a solution containing one mole of solute dissolved in
one litre of solution called?

A. A saturated solution B. A dilute solution only
C. A suspension D. A molar solution (1 molar
solution)

36 2 Simar » FoE T3l T «@F (I 89 TAgs AR (12 TI0T0F Jl
T

A. 5@ Tl B. ®Y 7Y T
C. ST D. (NI B9l (5 e &ael)



31. If 2 moles of solute are dissolved in 1 litre of solution, the

solution is:
A. 0.5 molar B. 2 molar
C. Semimolar D. Decimolar
> i el & (I B3 BArge A0 T4t F12
A. 0.¢ (&R B. ) T
C. == D. (SRR
32. A solution has 0.5 mole of solute in 1 litre. What is it called?
A. A decimolar solution B. A semimolar solution
C. A 2 molar solution D. A concentrated solution only
> oI5 B0 T 0.¢ (T T BAGS AFCA (12 TIOTF FI ACE?
A. CCRTCeTE @9l B. GINCeT @<l
C. R (TR &1 D. ¥y e @99

33. 10 g of salt is mixed in 250 mL of water and 15 g in another
250 mL. Which is the dilute solution?
A. The one with 10 g of salt B. The one with 15 g of salt
C. Both are equally dilute D. Neither is a solution
3¢o mL TS So &N F0 IR T ¢o mL TS S¢ & Fe T e |
&A% 7Y 739?
A. o &Y RS Telfs B. 3¢ &N FIE 7J9lfo
C. 7f58 T 7Y D. RAIMBE 7ad 77

34. 10 g of salt is mixed into 250 mL of water and into 200 mL of
water. Which is concentrated?
A. The one with 200 mL of water B. The one with 250 mL of water
C. Both equally D. Neither
S0 &Y 9 OFAF 3¢o mL TS 8 GFAF 00 mL AfTCS M 261 (@
AN GqI9?
A. 200 mL =G B. ¢o mL &%
C. 952 s D. @ADE 77



35. In the equation w = SVM + 1000, what does V stand for?

A. The volume in litres B. The volume of the solution in
millilitres

C. The valency D. The number of molecules

W = SVM + Y000 WA V 7l F @RI 272

A. IO GTCF SR B. et Gt weea e

C. @ret D. SR FL

36. Which formula gives the percentage composition of an
element in a compound?

A. (molecular mass x 100) + B. (number of atoms x 100) +
atomic mass atomic mass
C. (atomic mass x number of D. (atomic mass + number of

atoms x 100) + molecular mass  atoms) x 100

Gl (I GET *roal Aegfe fefee @ @ mie?

A. (SN6fIF B9 x Y00) + ARTERE ©F B. (R 74 x do0) + ARFACRTE ©F
C. (ETARE ©F x ATNIF FLA x Y00) = D. (AFANARE ©F + VYT AL x doo
SIEISEACE]

37. Which piece of information is used to determine the
percentage composition of elements in a compound?

A. Its melting point B. Its colour

C. Its density D. The molecular formula of the
compound

Qe GIePTCER =ro<al Ao ey Face i o g F41 72

A. QT oS B. QIR 72

C. QR 97 D. QIR Sl AFe

38. What is the percentage composition of hydrogen in H2SO0a4
(molecular mass 98)?

A. 2.04% B. 32.65%

C. 65.3% D.11.11%
H2504-9 Q2GS *oFdl Hegfs Fo7? (AAE 7 sb)
A. 2.08% B. ©2,4¢%

C. ve.9% D. 55.55%

10



39.

40.

41.

42,

What is the percentage composition of oxygen in H2S04?

A. 65.3% B. 32.65%
C. 2.04% D. 56.14%
H2504-9 SFEAR *oFal Agfe F97?

A. ©C.9% B. ©2.L¢%
C. 2.08% D. @Y.58%

What is the percentage composition of hydrogen in water,
H20?

A.11.11% B. 88.89%
C. 2.04% D. 50%
AT (H20) 2GS *odal Ao Fo?

AL 55.55% B. bb.brd%
C. 2.08% D. ¢o%

What is the percentage composition of sulfur in H2S04?

A. 32.65% B. 2.04%
C. 65.3% D. 28.07%
H2504-¢ AR *oP<l HY[© 97

A OUE% B. R.08%

C. Y&.9% D. .09%

In determining the empirical formula from percentage
composition, what is the first step?

A. Multiply the percentages by B. Add all the percentages

100

C. Divide the percentage D. Divide by the molecular mass
composition of each element by

its atomic mass

ol (S (AT FoT ALF© foefa @ «ivt F?

A, o T doo T @ Tl B. AR ¥eH BT @l T4l
C. &b Glita *fesal Ao o7 D. Wafzs o7 ey o T4
AR o I o 4

11



43. What is the second step in finding an empirical formula?

A. Multiply the quotients by 100  B. Subtract the smallest quotient
C. Add the atomic masses D. Divide the quotients by the
smallest quotient

71 AT fNefee s «et Fi?
A. SITFALTENE doo TR wol T4 B. Foow Oe [ F41
C. AT SIS @9 T D. &i® SITTARTENE Faow Ooree M

ool w4l

44. In an empirical formula, what do you write if the integer
obtained for an element is 1?

A. The number 1 B. Nothing

C. A zero D. The atomic mass
T ALPCS (IO GICTR & @il eyt 5 20T F (1l 22

A, > WIS @ =™ B. g8 =i = A

C. % T = D. A ©F =T =

45. Which two pieces of information let you find the empirical
formula of a compound?
A. Its colour and density B. Its melting and boiling points
C. The percentage composition of D. Its volume and pressure
its elements and their relative
atomic masses
(1 9f5 O Tl AFCE IR FE AT ey v T

A, QIR 3R @ TG B. IR TR @ FoAE
C. GlePTed ol e ¢ aafFs D, @R SRred @ bi%f
KERICISECE]

46. Making the number of atoms of each element equal on both
sides is called:

A. Writing the empirical formula B. Finding the molarity

C. Balancing the equation D. Chemical counting
TRFAET Y2 A &Sl Glitea »[eied 7t T FHCE I 02
A. o LS (@R B. GIETfafS ey
C. ANFEAF ORI D. FAR(E aterr

12



47.

48.

49.

50.

What is used instead of an equal sign when a reaction is not
balanced in the equation?

A. A plus sign B. A bracket

C. A delta sign D. An arrow mark
sl s sTrorge /1 2 e frzs e F TRT FA =2
A @ 5z B. IFA

C. 5! o D. fex fow

In an equation, how is the physical state of a substance
shown?

A. Above the arrow B. In first brackets to the right of
the formula

C. As a subscript D. In capital letters

FANFAC M (STe TB! FIOE @A 23?

A. fowa B B. FCFCSH T 21T &S IHAR [

C. MRS f2ee D. TG 2ATSH THE

Chemical equations must be balanced because chemical
reactions follow:

A. The law of diffusion B. The law of conservation of
mass

C. The octet rule D. Avogadro's number

IR FAFA TS FACS 2 (T2

A. TRf& AT 7@ et 5o B. AR fRfer otee frerel @ i
24

C. B3 foess staee D. SHITSACG! FRH FACe

What does (aq) mean in a chemical equation?

A. The substance is a gas B. The substance is solid
C. The substance is in an aqueous D. Heat has been applied
solution

IR AN (aq) @R F @RIR?
A, S o B. *mi<fs 5foe
C. *mieffS T waee wieg D. ©I% LT T4 AR

13



51. How is the application of heat shown in a chemical equation?

A. With (s) after the formula B. With a plus sign

C. With an equal sign D. With a delta (A) sign above the
arrow mark

FARE ST SI7t 2T FIOE (T 272

A. FTITSA 27 (s) fae B. @ o= fea

C. s o D. fe7 forza o cwoot () oz

52. When must a chemical equation be balanced and the physical
states shown?

A. Always, without exception B. When it shows how much heat
has been produced or absorbed

C. Only for gases D. Only in the laboratory

@ CF@ ANSAAE T2 0] FA0S T R (OTS 977 740 23?

A. T, oG 7ol B. T4 G T35 7 Ty A
e 2@CR ©f (TTS 27

C. BY N CFa D. &Y RN

53. Solid calcium carbonate reacts with hydrochloric acid
solution. Which products form?
A. Calcium oxide and hydrogen B. Calcium hydroxide and chlorine
C. Calcium chloride, carbon D. Calcium and water only
dioxide and water
o IR Tt RIS @fted e g9k A e s
TeT 27?
A. FEIN THIZC @ QG B. HEIORIN ARGHRC ¢ (Fif
C. TR (FHILE, FEF TR-SHIT ¢ D, vy FEALRIN @ A
A1

54. To balance Mg + HCI -» MgCl: + Hz2, what must be multiplied
and by how much?

A. Mg by 2 B. MgCl: by 2

C. HCl by 2 D. H2 by 3

Mg + HCl = MgClz + Hz %=9lf5 757! F40e @FAHee F© W ed F40e 232
A, Mg-® R fa B. MgCla-(® R faca

C. HCl-F * faw D. Ha-& © fiea

14



55. How are the numbers of atoms made equal when balancing

an equation?

A. The formulas themselves are B. Atoms are removed from the

changed products

C. The subscripts are increased D. The formulas of reactants and
products are multiplied by
suitable numbers

TTSIFACIT T (ST G »[eF e Fred T T4 242

A, RFoTE fHrae e e B. B2l (A oY A
C. RfES Al D. Rfs @ Teoiome AweE Ty
A T @l IR

56. In balancing, which atoms are balanced first?

A. Those of free elements B. Those in the molecules of
compound substances

C. Hydrogen always D. Oxygen always

ATOIFAC AT (FI AFIGSTAF 7 AN FAT =7?

A, & GIER AT B. @ *midd Sqre Soifge
ARG

C. AN RIZCGITHCAR D. TN SR

57. The accounts of mass and volume presented below a
balanced equation are called its:

A. Molarity B. Empirical formula
C. Percentage yield D. Stoichiometry
TASYE FANFAE 5 (e ©F ¢ TS 2ARCE F I 2372
A. caenfafe B. F¥ AP

C. *odl TeeAme D. SBAfeeffe

58. In stoichiometry, what volume does 1 mole of a gaseous
substance occupy at standard conditions?

A. 22.4 litres B. 1 litre

C. 6.023 litres D. 18 litres
Soafrefifors et g™ > e PRY “Widd e F© <« 2?2
A. 3.8 foB= B. > 5=

C. b.0%0 foibi D. b feib=

15



59.

60.

61.

62.

Among several reactants, the one whose amount is less than
the stoichiometric amount is called:

A. The excess reactant B. The limiting reactant

C. The catalyst D. The product

s AfEas g @b «fae Safeefifs «famd @@ I3 A4, i F I
A, fsfae fifamw B. ferfafbe Rfezs

C. dORP D. Beom

What does the amount of the limiting reactant tell us?

A. Only the colour of the product B. The temperature of the
reaction

C. How much of each reactant will D. The molarity of the solution

react, how much residue is left

and how much product forms

fafee Rfwaea e @ F F we a2

A. ©Y TRATMR 72 B. i siosa
C. @ fifers Fops f[fem T2, D. B (eifaf
FOHF B AT 8 (I TLAW FOLF

T 2@

The purest chemical substances used as reactants are called:

A. Limiting reactants B. Products

C. Solvents D. Analar grade substances
TR fqug g smidfe Ft e

A. T=ff5e Rfewe B. TRAW

C. akS® D. SYAETE (e A

Which of these is a process used to purify impure
substances?

A. Chromatography B. Balancing

C. Titration of air D. Molar counting
s AW [em A9 &0 [ @[ el I329 T =2
A. (RIICHIERe B. WSIFH9

C. OIS 129 D. (& 2

16



63.

64.

65.

66.

67.

How pure are analar grade substances?

A. 100% pure B. 99% pure
C. 50% pure D. 75% pure
AR QT i Feo! em?

A. So0% e B. 56% fwm
C. co% fRem D. ae% fwm

What is the molecular mass of CuS04:5H20 (Cu = 63.5, S = 32,
O0=16,H =1)?

A.159.5 B.177.5

C. 249.5 D. 321.5

CuS045H20-49 Wi ©F F©7 (Cu = LO.¢, S =93, 0 = dY, H = ))
A.3ES.C B. %49.¢

C. 385.¢ D. ©2.¢

What is the mass of one H20 molecule (1 mole H20 = 18 g)?

A.1.8x10"22¢g B.2.99 x 1023 g
C.18g D. 6.023 x 10-23 g
@36 H20 993 O F97? (5 (I H20 = Sb &)

A, b x Y07 &l B. .55 x Y072 &M
C. S &% D. b.029 x Yo07i23 &%

How many O atoms are there in one molecule of CuS04-5H20?

A.9 B. 4
c.5 D. 14
CuSO45H20-43 €36 e FAM 0 2w @AITR?
A, of6 B. 8
i D. 86

How many H2S0. molecules are there in 1 g of H2S04
(molecular mass 98)?

A. 6.023 x 1023 B. 9.8 x 1022
C.6.14 x 1022 D. 98

S & H2504-9 Foi6 99 AF? (SeF ©F sb)

A. 0,029 x d0i:2B B. 5.b x Soi:22f%
C. u.38 x So0i21fB D. b

17



68.

69.

70.

71.

How many H atoms are there in one molecule of CuS0O4:5H20?

A. 10 B.5
C.2 D.9
CuSO45H20-93 €36 Tere FAMHG H =FwIY @AR?
A. dof6 B. ¢f5
c. 35 D. 5

How many moles of water are in 36 g of water (molecular
mass of H20 = 18)?

A. 0.5 mole B. 1 mole

C. 2 moles D. 18 moles
Y AT #AfqTe F© e Af @ie? (H20-93 @edfis o9 )
A. 0.¢ (IS B. > (&

C. R Qe D. St (Te]

How many molecules are there in 1 litre of CO:z gas at
standard conditions?

A. 6.023 x 1023 B. 2.69 x 1023
C. 2.69 x 1022 D. 44

2Nl QRFR > FOE o2 T Fob a9 ATF?

A. b.029 x S0::235 B. .U x doi 2B
C. U5 x doi 2B D. 88

What is the volume of 10 g of hydrogen gas at standard
conditions (Hz = 2)?

A. 112 litres B. 22.4 litres
C. 10 litres D. 224 litres
AN SR do AN YRGS T Ao F97? (Hz = Q)
A. 553 Terbra B. 23.8 foBI

C. So fefbr D. 338 felbr

18



72.

73.

74.

75.

What is the volume of 5 moles of carbon dioxide gas at
standard temperature and pressure (1 mole of a gas = 22.4
litres)?

A. 22.4 litres B. 44.8 litres

C. 112 litres D. 224 litres

AN TR ¢ (e FIE TIRAHIZC T Ao F©? (LA T > e T
RS 3.8 fo6)

A. 22,8 TIB™ B. 88.b o151

C. 553 fetora D. 338 fofbiR

How many hydrogen atoms are there in 1 mole of H20?
A. 6.023 x 1023 B. 2

C. 3.01 x 10%3 D. 1.20 x 10%*

> (T H20-CS (0 ZBCGITeH w1 AF?

A. 6,029 x 025 B. B

C. 0,05 x Y012 D. 5.20 x S0i24B

How much NacCl is needed to prepare 250 mL of 0.2 molar
NacCl solution (NaCl = 58.5)?

A.2.925g B.11.7 g
C.58.5¢ D.5.85¢g
3¢o mL 0.2 (IFE NaCl @3¢ (ofd F9co F© &N NaCl FAE? (Nacl = ¢v.¢)
A, 53¢ &N B. 3.9 &Y
C. eb.¢ & D. € &N

How much Na:zCOs is there in 2 litres of 0.1 molar NazCOs
solution (NazCOs = 106)?

A.21.2g B. 10.6 g
C.106 g D.2.12g
3 B 0.5 (IETR Na2C0s &I F© &N Na2C0s ®2? (Na2C03 = dob)
A VR AN B. do.v &Iy
C. Sob &y D. .58 &

19



76. What is the molarity of a 250 mL solution containing 20 g of
Naz2CO0s (Naz2C0s = 106)?

A. 0.5 molar B. 1 molar

C. 0.75 molar D. 0.1 molar

3o mL @I 20 &N Na2C03 UFce B39l (Nenfs F©? (Na2C0s = dov)
A. 0.¢ (&R B. > (VT

C. 0.a¢ (&R D. 0.5 (e

77. 20 g of Naz=CO:s is dissolved to make a 0.75 molar solution.
What is the volume of the solution?

A. 250 mL B. 500 mL

C. 200 mL D. 1000 mL

30 & Na2C0s TgS FCH 0.9¢ (AR T39 Lol F41 20 1| TReifbq wired F97?
A. R¢o mL B. @oo mL

C. 00 mL D. Sooo mL

78. What is the molarity of a 100 mL solution containing 4 g of
NaOH (NaOH = 40)?

A. 0.4 molar B. 4 molar

C. 0.1 molar D. 1 molar

300 mL AT 8 &N NaOH AFed weifba (enfafs F9? (NaOH = 80)
A. 0.8 (NI B. 8 (N9

C. 0.5 (&= D. > (R

79. A 250 mL solution holds 20 g of a solute and its molarity is
0.75. What is the molecular mass of the solute?

A. 106 B. 58.5

C. 98 D. 180

3¢o mL T R0 AT TF TIPS W2 G TIA6F (ARG 0.9¢ | TIBF AT ©F
F©?

A. Sob B. €b.¢

C. ok D. Mo
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80. How much NazCOs is needed to prepare 200 mL of a
semimolar solution (Naz=COs = 106)?

A.10.6 g B.21.2 ¢
C.53¢g D. 106 g
200 mL CINCIEAR Na2C03 &9 (ofd F9Ce F© &N Na2C03 #E? (Na2C0s = Sov)
A. 0.8 &Y B. 9.2 &%
C. ¢ &N D. Sob &

81. What is the percentage of lattice water in CuS0O4-5H20
(molecular mass 249.5, mass of 5H20 = 90)?

A. 36.07% B. 25.46%

C.12.82% D. 63.93%

CuS045H20-9 (F&M AR *reaal sfqad F©7 (ST ©9 285.¢, 5H20-99 ©F 50)
A. ©4.09% B. 2¢.8%%

C. 5% D. L9.59%

82. What is the molecular mass of Al2(S04)s (Al = 27, S = 32,0 =
16)?

A. 342 B. 150
C.278 D. 410
Al2(S04)3-9F W @7 F97? (Al = 29, S = O, 0 = dV)
A. 083 B. S¢o

C. 29 D. 850

83. What is the percentage composition of aluminium in Al2(S0a4)s
(molecular mass 342)?

A.15.78% B. 28.07%

C. 56.14% D.27%
Al2(S04)3-9 SFRFTACE reFal 7S F97 (ATF 7 983)
A. 5¢.ab% B. Xb.09%

C. 6Y.58% D. 4%
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84.

85.

86.

87.

What is the percentage composition of oxygen in Al2(S04)s?

A. 56.14% B. 15.78%
C.28.07% D. 65.3%
Al2(S04)3-9 TFRFTECTR *roF4l 7Ff® F6?

A. €Y.58% B. 5¢.v%
C. Y.09% D. L.9%

A compound contains 92.31% carbon and 7.69% hydrogen.
What is its empirical formula?

A. CHz B. Cz:H

C.CH D. CHa

B T TR AGE 5.05% G2 TG HefS A.05% | GG Fo1 FLF©
F?

A. CHz2 B. C2H

C.CH D. CHa

A compound has H = 2.04%, S = 32.65% and O = 65.30%.
What is its empirical formula?

A. HSOa4 B. H2S03

C. HSO: D. H2S0a4

9B T H = 2.08%, S = 9.b¢% 8 0 = Y¢.20% | GAGH Fo FLF© F?
A. HSOa4 B. H2S03

C. HSO2 D. H2504

A compound contains 11.11% hydrogen and 88.89% oxygen.
What is its empirical formula?

A. HO B. H20

C. H202 D. HO:

B T ARG LS 53.53% '€ AT bbby | eIBa FoT IHere 2
A. HO B. Hz0

C. H202 D. HO2
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88. When is the empirical formula of a compound also its
molecular formula?

A. When the compound is a gas B. When the percentages add to
100

C. Never D. When the total mass of the
empirical formula equals the
molecular mass

(I (G G F ALFOR O WS ALFS 277

A, T @S mm = B. T WMol AL @FT doo T
C. FAER T D. T ZeT FABCS (16 ©F A

89. The empirical formula of a compound is CH20 (mass 30) and
its molecular mass is 180. What is its molecular formula?

A. CH20 B. CeH1206

C. C2H402 D. CsHsOs

GG R FoT ALFS CH20 (BF 00) G 9T ©F sho | EeIfb weifes et
2

A. CH20 B. CeH1206

C. C2H402 D. C3HeO3

90. When solid magnesium nitrate is heated, which products

form?

A. Magnesium and nitrogen only  B. Magnesium nitride and water

C. Magnesium chloride and D. Magnesium oxide, nitrogen

oxygen dioxide and oxygen

o STIAICARTIIN TRCEE ©191 2T FACT T F TeAT 272

A. &Y AT @ RGeS B. SGCAPRIN MEGRC ¢ #fif

C. IR (12T ¢ Wi D. TGN SHIZT, FZCEE ©IZ-
SFZC ¢ AT
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91.

92,

93.

924,

In NazCOs + HCI -» NaCl + H20 + COz, which change is needed
first?

A. Na2C0Os must be multiplied by 2 B. CO2 must be multiplied by 2

C. NaCl must be multiplied by 2 D. H20 must be multiplied by 3
Na2C03 + HCl = NaCl + H20 + COz ANFAC A (F1 AR’ ATem?

A. Naz2C03-F R e wdt =1 B. CO2-(F R iex wd =l
C. NaCl-G& & Wtz &9 %11 D. H20-F © M@ wq =1

How much oxygen does 5 g of magnesium need to react
completely (2Mg + 02 -» 2MgO; 48 g Mg needs 32 g 02)?
A.3.33¢9 B.4g

C.8.33g D.5¢g

€ & PRI s i e T QN wiwee wea? (2Mg + 02 = 2Mgo;
8b & Mg-dd &+ O &Y 02)

A. 0,00 A B. 8 &

C. b0 &% D. ¢ &AM

How much magnesium oxide is produced from 2 g of
magnesium (48 g Mg gives 80 g MgO)?

A.3.33¢g B.2g
C.44¢9 D.1.2g

R & AN (AT F© QN WoCAPRIN SHIZC TLAH 2a? (8br &N Mg (AT bo
& Mg0)

A, 9,99 &Y B. R &

C. 8 am D. 3.3 &

How much oxygen is needed to produce 10 g of magnesium
oxide (80 g MgO needs 32 g 02)?

A.49 B.3.2¢

C.8¢g D.10g

0 &N SNCALTIIN SHIZT T2 FACO F© AN WHCEH #ACI? (bo AN MgO-9d
Ty ©R &N 02)

A. 8 &% B. 0.2 &N

C. b & D. So &N
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95.

96.

97.

98.

How many NH: molecules are produced from 5 N2 molecules
(N2 + 3H2 =» 2NHs)?

A. 10 B.5
c. 15 D. 2
¢f5 N2 @9 (AT T NHs 99 T 203? (N2 + 3H2 = 2NHa)
A. Sof6 B. ¢
. sefs D. 3f5

4 oxygen molecules are put with 4 magnesium atoms (2Mg +
02 » 2MgO). Which is the limiting reactant?

A. Magnesium B. Oxygen

C. Both equally D. Neither

86 ST iR e 86 wifEre @Y Tl = (2Mg + 02 = 2MgO) |
@i forfsie fifes @2

A, TS B. Qe
C. gf5g eI D. @B 77

30 molecules of oxygen are mixed with 70 atoms of
magnesium. Which is the limiting reactant?

A. Oxygen B. Magnesium

C. Both equally D. Neither

qofb SRR “FaeF A ot e wq it zce | forfwfbe [fiewe @At
A. afgCE B. SioCAfTRIS

C. 453 Ao D. (FICAHE T

Why does a reaction often not yield the calculated amount of

product?

A. The equation is unbalanced B. The reactants are not always
100% pure

C. The Avogadro number changes D. Mass is destroyed in the

reaction
i foie sardt ereifre #ifamid Seom 2rRiE sfied IR A @2
A, TS TSRS T B. fAfGaate F9 Soo% fwm =g =t
C. SICSIitg AL IR A D. fafeam o7 @1 2@ T
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99. 75 g of chlorine is mixed with 5 g of hydrogen (Hz + Clz »
2HCI). Which is the limiting reactant?
A. Chlorine B. Hydrogen
C. Both equally D. Neither
¢ & QICGCH AN ¢ AN @FIfET G 26T (Hz + Cla = 2HC]) 1 ferfufbe
s @2

A, FifEa B. QAZCGITE
C. 952 Ao D. (FCAHE T

100A reaction should produce 20 g of product but only 15 g is
obtained. What is the percentage of yield?
A. 75% B. 80%
C. 133% D. 15%
@5 R 20 AT T2 1SR FA AFCENS G (7 d¢ & | TLATAR *ToFAl
“Afaee Fo?

A. A% B. bo%
C. 299% D. 5¢%

26



Concept of Mole and Chemical Counting
— answers

1.D 29. A
2.B 30.D
3.C 31.B
4.D 32.B
5.B 33.A
6.B 34.A
7.A 35.B
8.D 36.C
9.C 37.D
10.D 38.A
11.D 39. A
12. B 40. A
13.B 41. A
14.D 42.C
15.C 43.D
16.D 44.B
17.B 45.C
18.C 46. C
19.D 47.D
20. A 48. B
21. A 49. B
22. A 50.C
23.D 51.D
24.B 52.B
25.C 53.C
26. C 54.C
27.B 55.D
28. A 56. B
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57.D 79. A
58. A 80. A
59.B 81. A
60. C 82. A
61.D 83. A
62. A 84. A
63.B 85.C
64.C 86. D
65. B 87.B
66. A 88.D
67.C 89. B
68. A 90. D
69. C 91.C
70.C 92. A
71. A 93. A
72.C 94. A
73.D 95. A
74. A 96. A
75. A 97. A
76.C 98.B
77. A 99. A
78.D 100. A

1. D Identification of an element and its properties is qualitative analysis,
whereas determining the amount of a substance is quantitative analysis.

I *MLE g3 o f[feq 4 *He T4 Tafen AW wdre [sEd 932 @I
i wAfawiel fefm smfon am #Afawesre RKose
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2. B Quantitative analysis deals with calculations which altogether are
denoted by the term chemical counting. These calculations usually use the
mole as the unit.

sAfgieters fResae fafore ey fER-AemerEs 9@ IS st @1 271 @3-
AT AGHTS (TP G T FIRF T 2 |

3. C The quantity of a substance that contains the Avogadro number, 6.023 x
1023, of molecules, atoms or ions is called one mole of that substance.

@ Afasiet IS AW TSN FLGF (0,029 x S0::2B) T, A A AR AT,
SItF 8% "M @F I I |

4. D 1 mole of atoms contains 6.023 x 1023 atoms, 1 mole of molecules
contains 6.023 x 1023 molecules and 1 mole of ions contains 6.023 x 1023 ions.
S (T AT .09 x S0: 3B FTY, 3 GIIF AYTS V.00 x Y026 TG ¥Je » (&=
AR ©.020 x S0::2% TR A |

5. B The number 6.023 x 1023 is used for atoms, molecules and ions, and it is
called the Avogadro number.
AINNY, TG € T CFCG IJITS .09 x S0 FeBTE STSIoiTg AL =1 27 |

6. B 0 °C temperature and 1 atm pressure together is called the standard
temperature and pressure, or the standard condition.
0° GBS SHN@El I 3 YL BIoE GF(@ A Sio @l @ bisf 1 qvf =gl <=1

T

7. A The volume of 1 mole of gas in the standard condition is 22.4 litres.
2N ARZR > (N T Ao 22.8 FToE |

8. D The volume that 1 mole of a gaseous substance occupies is called the
molar volume of that gas.
S GIIE A MY (@ QTed HRE I OIE @2 TR (WEAIF TS 0T |

9. C The mix of salt and water is a solution. Here water is the solvent and salt
is the solute. Solution = solute + solvent.

39 @ Al O3 el 2T w16 | QLA ACE I90 W GRS IR FIEF e W & | Gt
=GJ + QI3 |
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10. D When water is used as the solvent in a solution, the solution is called a
water or aqueous solution.
P [ e Sl e (M 2 S e o i M s o (ke e e o el

11. D The gram measurement of an element present in 100 g of a compound
is the percentage composition of that element in the compound.

o0 AT @t TAFS (@I GER AN #AfRN2F 92 @Il Gleod *rodal YRS e |

12. B The empirical formula shows the simplest ratio of the numbers of atoms
of the different elements. H202 has 2 H and 2 O atoms, a 1 : 1 ratio, so its
empirical formula is HO.

@ LTS S [few G g FAI FHeToN WHAT® (MR, T FoT ALF® AT |
H202-4 H 6 0 “I9e @eo® X :  wiefie 3 : 5, ©IF Fo1 ALF® HO |

13. B The formula that shows the ratio of the number of atoms of different
elements present in a molecule is called the empirical formula.

@I S ToifFS S GIETa AR FYE TATS T B (@ ALFS, ©LF Fe
AWLFS QT |

14. D The numbers of atoms in CeH1206 (6 : 12 : 6) are all divisible by 6, giving
the simplestratioC: H: O =1:2: 1, so the empirical formula is CHz20.
CeH1206-4 FAMPTART AGAS C : H: 0 = & : 316 =51 1 D1 O FLled Z
ALFS CH20 1

15. C The substances used to begin a chemical reaction are called reactants,
and those with new properties formed at the end are called products.
e i @R mid aeiaze 3@ s [fews qe «3e R[iwar o g
GfA¥E @R e T 27 OItid 8_eM e |

16. D To briefly represent a chemical reaction we use a special kind of
expression, called a chemical equation, which uses symbols, formulas and
signs.

AT RFAE A 2o I &) [T 9F @EF AP 72 41 27, AT
AT TN I 1 TS AN, AL ¢ 5% a2 F1 27 |
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17. B In a chemical equation the reactants are written on the left side and the
products on the right, with an equal sign or an arrow in the middle.

AR TR RiETe A At @92 Tl T #1ee (\1=1 23, S M/ A1 5
(=) 91 o7 o= (o) I

18. C 12 grams of C contains 6.023 x 1023 carbon atoms, so 12 grams of C is
1 mole of C atoms.
S &N C-(S b.0%9 x S0 :3fF ¢ Y ATF, AL 3 &AW € = S (T C AAWY |

19. D The summation of the atomic masses of all the atoms that constitute a
molecule denotes the molecular mass of that molecule.
(I Y AITFIA AFS YT ARG Oeaq @ 2 63 q9F e o |

20. A The molecular mass of Cl = atomic mass of Cl x 2 = 2 x 35.5 = 71, so
one mole of Clzis 71 g.

Cl2-93 i ©F = Cl-9F ARTAARE ©F x = 2 x OC.¢ = > | FOGI GF (4 Cl2 =
|

21. A18gofH:0is 1 mole,so5g =5+ 18 = 0.277 mole.
Sb &l H20 = 5 (e, ©I ¢ & = € + S = 0,399 G |

22. A A NaCl molecule has 1 Na atom and 1 Cl atom, so its molecular mass is
23 + 35.5 = 58.5. One mole of NaCl is 58.5 g.

NaCl =19ts 3 Na ¢ 3 Cl #7519 =itE, ©fF @7 T ©F 0 + ©e.¢ = ¢r.¢ | 9F (T
NaCl = ¢b.¢ &N |

23. D In these relations n is the mole number, w the mass in grams, V the
volume in litres, N the number of molecules and M the molecular mass.

OAF T n = (W AL, w = AN AFE O, V = 1610 GIFCE S, N = FIF FeL
@32 M = JAE ©F |

24. B At standard conditions 1 mole occupies 22.4 litres, son =V + 22.4.
AT TIZA S (N 27 3.8 FTOE TS WeeT FCF, ©2 n = V + .81
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25. C The molecular mass expressed in grams is one mole. So 18 g of water is
1 mole, and it contains 6.023 x 1023 molecules.

AT TAE AN GFE I FACE S I ANST AR 1 O Sbr AN > AT oAl o
AT A S (T AT I T 1 QT v.0%9 x o :3fB AifFg =Y AH |

26. C The quantity in grams determined when we express the molecular mass
of a substance is called 1 mole of that substance, so the mole is also the gram
molecular mass.

@I W T TAE AN GFE AP FIE @ AT AT I S 92 Miedq
G 3T 1| Sefie Gl 2El N e ehe |

27. B The formula tells us the substance, the composition of 1 molecule and
of 1 mole, the masses and the numbers of atoms, but not the melting point.

qAfTE ALFS (AF AWLT A5, S TG € S (N ALFS, T A2 ATHAGT AL Sl
T, 68 oTE i A A

28. A 1 mole of H20 molecules contains 2 moles of hydrogen atoms and 1
mole of oxygen atoms.
S (T H20 TS (N FBCGITT Y 8 > (e SIS i A |

29. A In 1 mole of H20 the mass of the H atoms is 1 X 2 = 2 g and the mass of
the O atomis 16 x 1 = 16 g, giving a total of 18 g.

S (T H20-C8 H AT O 5 x = 2 &N @32 0 *FNIF TF dU x 5 = Sy &M, (I S
i

30. D At a fixed temperature, a solution with one mole of solute in one litre of
solution is called a molar solution, or 1 molar solution.

@5 A2 SremER » bR a3 T IM O (I 79 T9ge ACE, ©E @ JI6E
(T B39 91 9F (NI G390 =11 = |

31. B If one mole of solute is dissolved in 1 litre of solution it is a 1 molar
solution; with 2 moles it is a 2 molar solution.

NG m‘fﬂﬁfﬂmmﬁﬁgwwmbWW“T,WQWRW@{W
GI9|
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32. B 0.5 mole of solute in 1 litre is a semimolar solution, whose molarity is
0.5. A decimolar solution has 0.1 mole in 1 litre.

> ToTB TR T 0.¢ (N TS BAIGS A OIF EIRIET It A0 @2 qF (=i
0.€ 1 0.5 (VT B UFCE OICF (CHNENT T I |

33. A The one with the lesser amount of salt is a dilute solution, while the one
with more salt is a concentrated solution.

a5 e it @acE F A=l 73 A G 79 T3 aaR @ AT 77 A
icRIR-T Rl

34. A The solution containing more water is dilute, while the one with less
water is concentrated.

@ T HAif o @ @b #1g 739 a3 @brs #ffF I @« 719

35. B In this equation w is the mass in grams, S the molarity, V the volume of
the solution in millilitres and M the molecular mass of the solute.

G2 TAFAC w = AW GFE 99, S = @EfED, v = NEfbe e g3 awed «de M =
TEF i oF 1

36. C The percentage composition of an element = (atomic mass of the
element X number of its atoms x 100) + molecular mass of the compound.
@l I GITER *odl 7o = (G SARARE ©F x [ T2 x Yoo) + @R
RICISEACH

37. D The molecular formula of a compound is the source used to determine
the percentage composition of the various elements in it.

QIR SdfiE Ao 26 @l [fey Gl ol siegfs fdma e

38. A(1 x2x100) =+ 98 =2.04%.
(5 x 2 x 500) + db = ,08% |

39. A (16 x 4 x 100) + 98 = 65.3%.
(59 x 8 x 500) + Sb = VE.O% |
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40. A (1 x 2 x 100) + 18 = 11.11%, and the percentage composition of
oxygen is 100 — 11.11 = 88.89%.
(5 x 2 x 300) + Sbr = 3.95%, TF WIHCHCAR o1 ARG 500 - 5.5 = bb.brd% |

41. A (32 x 1 x 100) + 98 = 32.65%.
(92 x 3 x 300) + Sb = OVE% |

42, C Step 1 is to divide the percentage composition of the elements by their
atomic mass.
AT 7 T CIARTER *oFal Hefore ol AN oa frea o <4t

43. D Step 2 is to use the smallest quotient to divide the other quotients, then
multiply these new quotients by a common number to turn them into integers.
O 4ol &R SINFARTANT FHOA ST W Ol TS 2, OGS AF
AR R M @el FR APRYR #IfeT® F700 =1

44. B Step 4 says: do not write anything if the integer obtained is 1.
vgd qi7 S, 2lle o S 20 fegd e =@ Al

45. C We can easily determine the empirical formula of a compound if we
know the percentage composition of the elements in it and their relative
atomic mass.

I @eel TAfFe ClerTied *roadl 7o« ¥R AAfFS “efE o7 Gl A0
ReeE Eeifoe o1 e ey vt T

46. C The number of atoms of the different elements on the left and right
sides need to be equalized. This is called balancing of the chemical equation.

TP AN 8 T AT o7 (e AR A2yl ST F4c8 271 @ 2 GAE IS
FANFACIT ATOIFI &l 2 |

47. D Sometimes reactions are not balanced in the equations. In such cases,
the arrow mark is used instead of the equal sign.

eF T AN [RGB sTrorge At 71 erewa Tue e A foq for e
A
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48. B The physical state is written on the right side of the element or
compound in first brackets: (s) for solid, () for liquid, (g) for gas and (aq) for an
aqueous solution.

(STe =Bl G 1 @R T 2109 22 IHAE N0 (G141 T: ST & (s), SR Gl
(1), "B & (g) 932 GAIW TR G (aq) |

49. B Since chemical reactions follow the law of conservation of mass, the
number of atoms of each element in the reactants must equal the number in
the products.

AR fafe o frerel sf@ @ oo, ©iR [iwwe Thifge afelt it wmmiga e
TeAATm THAfgS (12 GIITaR AWIGR IR A 20O 2(J |

50. C When the substance is in the form of an aqueous solution we write (aq).
*i<ffs TR Tad AR AT (aq) @14 =7 |

51. D Some reactions require heat to be applied. The heat is expressed with a
delta (A) sign above the arrow mark.

g fafm o e F9ce 201 92 wioS fo7 forzd Bofea (vl (A) e e g w1
271

52. B If an equation is to show how much heat has been produced or
absorbed in a reaction, it has to be balanced and the physical states of the
reactants and products are to be written.

@I R Fopg o Beo T (+iifs 20z ©f Mt 20 T4t el F90e =7
3 i 8 TeAAlma (ote wRg fordts =71

53. C CaCOs(s) + HCl(aqg) —» CaClz(aq) + CO2(g) + H20(l).
CaCOs(s) + HCl(aq) = CaClz(aq) + CO2(g) + H20(I) 1

54. C The left has one Cl and one H while the right has two of each.
Multiplying HCI by 2 gives Mg + 2HCI = MgClz + Hz, which is balanced.
A 35 1 e o H @i, 768 Tm 2 g w0 @R 1 HCl-@ 2 T e S Mg +
2HCl = MgClz + Hz T, 1 O& |
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55. D To make the number of atoms of different elements equal, the formulas
of the reactants and products are multiplied by suitable numbers (1, 2, 3, 4...).
fafeq Glitra s=/IgE e T FA9 & [T @ TRAWR ATFOE T A (S, 3,
©, 8...) M wd a1 =71

56. B First the number of atoms present in the molecules of compound
substances are balanced, and then the numbers of atoms of the free elements.
AT @IF AW e TofFe UGT A2l ol F41 2, OR2RF [& QT AT
AT ol F1 7

57. D These accounts presented below a balanced equation of a chemical
reaction are called its stoichiometry.

IR s Trege AR 5 ave @ik fR-ferse [Rieaw safeefife
EEIRETl

58. A When both reactants and products are gaseous, in the stoichiometry,
under standard conditions, 1 mole of a gaseous substance has the volume of
22.4 litres.

fifems @ Besim Toe I 20 Shafeefifers ame o=z s @t st wndd e
22,8 B <& =W

59. B Among multiple reactants, the reactant whose amount is less than the
stoichiometric amount is called the limiting reactant.

WFifes Rigaes g @ [iesba sfae Bafesfifs sfae (A I AT oiF
ferfaifbe i 2|

60. C The amount of a limiting reactant tells us how much of which reactant
will react, how much residue will be left and how much of which product will be
produced.

@ s Fobg [Riea 9@, FTohF TRME AFE Y3 (@I TeAW FOFF TRoF (A,
«o7q fafafbe ffeacss e 2t TR 3@ @@ < =70

61. D The purest chemical substances or reactants are called analar or analar
grade substances, and they are 99% pure.
@ ffeae FRew @ [es OE SiEa T @aed @ oW 0@, W os% f[TuE
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62. A Impure substances are purified through crystallization, distillation,
fractional distillation, chromatography and similar processes.

I S AWE [em IR G @0, ATed, SeF #iTed, (@i Tepm
J[IRE T

63. B Analar substances are 99% pure. The impure substances are purified
through crystallization, distillation, fractional distillation and chromatography.
A ML 55% fTem T4 (T qR G (G @ Aem 41 T8I 1 2@, 93 do% [em
AMILCFE SR 0 |

64.C635x1+32%x1+16x9+1x10=635+ 32+ 144+ 10 = 249.5.
There are 9 oxygen atoms (4 + 5) and 10 hydrogen atoms (2 x 5).
CuS045H20-¢8 Cu @t 3%, s 36, 0 5 @32 H y0f6 | Teud @iafdd ©a = § x vo.¢ + 3 x
O + & x DY + D0 x § = I8d.C |

65. B 18 g contains 6.023 x 1023 molecules, so the mass of 1 molecule = 18
+(6.023 x 1023) = 2.99 x 1023 g.

St &It L.029 x 30235 T ATF, ©2 5 FAYT ©F = b + (V.02 x 30:2) = 366 x
N b

66. A CuS04:5H20 contains 1 Cu, 1S, 9 O (4 in the sulfate and 5 in the water)
and 10 H atoms.
CuS045H20-¢8 5B cu, 3 s, 5% 0 (=TT 8% 8 “fre ¢fb) «3e 3of6 H =g @itz |

67. C 98 g of H2S04 contains 6.023 x 10?3 molecules, so 1 g contains 6.023 x
1023 =+ 98 = 6.14 x 102! molecules.

Sbr &M H2504-9 ©.020 x 301235 99 ACF, B2 > AT 2ATF B.029 x Y0023 + b = u38
x S0 215 9|

68. A The five water molecules contribute 5 x 2 = 10 hydrogen atoms.

A6 2ifa 919 (A @ 2 = dofs AZGITE “FIY ~Areq A |

69. C Number of moles = mass in grams + molecular mass = 36 + 18 = 2
moles.
(e e = QA ©F + SAfGE OF = O + Sbr = X (A |
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70. C 22.4 litres contains 6.023 x 1022 molecules, so 1 litre contains 6.023 x
1023 + 22.4 = 2.69 x 10?2 molecules.

22,8 FoTOICE L.029 x doi 2B Tq ATF, B2 > FTBIT ATF V.00 x 3012 + 2.8 = ALS x
01226 @19 |

71. A Number of moles = 10 + 2 = 5, so the volume =5 x 22.4 = 112 litres.
(T 3T = 30 + { = €, OI2 TS = ¢ x 3.8 = 332 6|

72. C Volume = number of moles x 22.4 litres = 5 x 22.4 = 112 litres.
GRS = (I A x 3.8 o6 = ¢ x 3.8 = 33 feT6r )

73. D In 1 mole of H20 the number of H atoms is 6.023 x 1023 x 2 = 1.20 x
1024, while the number of O atoms is 6.023 x 1023.

S (T H20-C8 H #FT9GF A 0,030 x 30123 x & = 5,20 x d0i 240, &K 0 “FWqF Feht
.00 x 0:72%5 |

74. Aw = SVM + 1000 = (0.2 x 250 x 58.5) + 1000 = 2.925 g.
W = SVM + 3000 = (0.2 x ¢0 x €b.€) + Y000 = ,5IC AN |

75. Aw = SVM + 1000 = (0.1 x 2000 x 106) + 1000 = 21.2 g.
W = SVM + 5000 = (0.5 x 2000 x S0V) + 5000 = 9.3 &AM |

76. CS = 1000w + (VM) = (1000 x 20) = (250 x 106) = 0.75 molar.
S = dooow + (VM) = (3000 x 20) + (€0 x doY) = 0.9¢ (|

77. AV = 1000w + (SM) = (1000 x 20) + (0.75 x 106) = 250 mL.
V = Y000w + (SM) = (5000 x R0) + (0,4¢ x S0Y) = ¢0 mL |

78. D S = 1000w + (VM) = (1000 x 4) + (100 x 40) = 1 molar.
S = Sooow + (VM) = (5000 x 8) + (doo x 80) = 5 (T |

79. AM = 1000w + (SV) = (1000 x 20) + (0.75 x 250) = 106.
M = dooow =+ (SV) = (3000 x 20) + (0.4€¢ x E0) = S0Y |
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80. A A semimolar solution is 0.5 molar, sow = (0.5 x 200 x 106) = 1000 =
10.6 g.
T B9 T 0.¢ (W, 2 w = (0.¢ x 200 x S0) + 3000 = S0, & |

81. A The five water molecules have a mass of 5 x 18 = 90, so the
percentage of lattice water = (90 x 100) + 249.5 = 36.07%.

A6 21T Q9T B9 ¢ * S = So, TR FERT 2NfTF oA SAfTd = (S0 x doo) + W8v.¢ =
VY,09% |

82. A27 x2+(32x1+16 x4) x3 =54+ 288 =342.
Q9 x R+ (O x D+ DY x 8) x 9 = €8 + Wb = VR

83. A (27 x 2 x 100) + 342 = 15.78%.
(QC‘( x Q x )OO) + 08 = ¢.9b'% |

84. A There are 12 oxygen atoms, so (16 x 12 x 100) + 342 = 56.14%.
Qre $3fb SfRFTET TG TR, ©IF (DY x 3 x 00) + V8 = CY,58% |

85. C Dividing by atomic masses: C =92.31 +12=7.69andH=7.69 + 1 =
7.69. Dividing both by 7.69 gives 1 and 1, so the empirical formula is CH.

AR @7 A O IR 518 C = 50 + 53 = A5 YR H = 9.5 + 5 = 9,5 | TSAF
.65 T Ol FCT 5 8 3 ST T, ©IR FoT FLFS CH |

86. D Dividing by atomic masses gives H = 2.04, S = 1.02 and O = 4.08.
Dividing by the smallest (1.02) gives 2, 1 and 4, so the formula is H2SOa.
ATARE ©F M O FF #12 H = 2,08, S = .02 € O = 8.0t | FHON OFA 3.03 W@
Sl B R, 5 8 8 NG T, O FoT ALFS Ha504 |

87. B Dividing by atomic masses gives H = 11.11 and O = 5.55. Dividing both
by 5.55 gives 2 and 1, so the formula is H20.

AR ©F A O IR 518 H = 5.9 8 0 = ¢.¢¢ | TSR ¢.¢¢ M o T4 2 8
> “ANeTN T, ©IR FeT ALFS H20 |
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88. D If the total mass of the empirical formula of a compound is equal to its
molecular mass, then the empirical formula itself is also the molecular formula.
A7 I T Fe A0S (6 O O WA SR T T, O G AR €3
QAR SefiF ATT© |

89. B 180 + 30 = 6, so each number in the empirical formula is multiplied by
6, giving CsH120e.

Sbo + ©o = b, OIR Fe ALICSR &Sl AT ¥ e et T el A =
CeH1206 |

90. D 2Mg(NOs)2(s) » 2MgO(s) + 4NO2(g) + Oz(g) when heat is applied.
©f7 gl 2Mg(NO03)2(s) = 2MgO(s) + 4NO2(g) + 02(g) |

91. C The left side has two Na atoms while the right has one, so NaCl is
multiplied by 2.
A STt 9o Na #[@19 itz 58 ©F #{1t1 @Ff5, 12 NaCl-& 2 e @t 90 231

92. A 48 g of Mg reacts with 32 g of Oz, so 5 g needs (32 x 5) + 48 = 3.33 g.
8 & Mg OR &N 0,-93 At [ I, ©IF ¢ AR G AN (9 x €) + 8b = 9,09
&

93. A 48 g of Mg produces 80 g of MgO, so 2 g produces (80 x 2) + 48 = 3.33
g.

8 & Mg (ATF bo AT MgO TLAH 7T, ©f2 2 &l (ATF TAF 2T (b0 x R) + 8b = ©,09
&

94. A 80 g of MgO is produced from 32 g of Oz, so 10 g needs (32 x 10) + 80
=4q.
bo &N MgO TR 27 0 &N 02 (ATF, ©I2 Yo AN T MR (92 x 30) + bro = 8 & |

95. A From the equation, 1 molecule of N2 produces 2 molecules of NHs, so 5
molecules produce 2 x 5 = 10 molecules.

TR SPAed S N2 @19 (2t 25 NHs @19 8291 =7, ©12 ¢f6 @9 (4F 2 x ¢ = of5 =g
TR (A |
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96. A 1 02 molecule reacts with 2 Mg atoms, so the 4 Mg atoms need only 2
O2 molecules. Two oxygen molecules are left over and the magnesium finishes,
so magnesium is the limiting reactant.

5% 02 @19 36 Mg YR e Kfw 3R, o2 86 Mg AR T @ b 02 @Y
gaare 1 6 wfEres wg =g A @ et e 21, o gt b
fafas |

97. A Since one 02 molecule reacts with 2 Mg atoms, 70 Mg atoms would
require 35 O2 molecules. Only 30 are given, so oxygen finishes first and is the
limiting reactant.

5% 02 @19 36 Mg YR A KT I, ©i2 206 Mg “FYF T 06 02 =g
TG | ST AR Tq wofb, SR afree @itst fseea 27 «ae «fbe ferfsifbe i |

98. B The reactants used in chemical reactions are not always found as 100%
pure. When the reactant is not 100% pure, the reaction does not yield the
amount of product calculated from the limiting reactant.

IR iR Ize RGPt TR sooy Rem 27 11 [KiGTF Soo% Rem a1
T feiffbe Rfee At f2ora <4 sifasnd Sesim szl J =1

99. A 2 g of hydrogen needs 71 g of chlorine, so 5 g of hydrogen needs (71 X
5) + 2 =177.5g. Only 75 g of chlorine is given, so chlorine finishes first and is
the limiting reactant.

2 Al YBCYTEER & b & (GFIE a0, SR ¢ AN ABCGISER & A& (A x &) +
= 399,¢ Q%1 (WS W2 @ q¢ &N, OiR @R =il e =7 9=z @6 ferfafbe
s |

100. A Percentage of yield = (amount obtained + amount expected) x 100 =
(15 + 20) x 100 = 75%.
TR *oFal Al = (2l AfgTd + efif¥fs AfTwid) x doo = (3¢ + 20) x Yoo = &% |
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