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_The diagram shows the shock-abscrber of an aulomobile:
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pigon rad e Shock-absorher : A device for absorbing the energy of

suaden impulses or shocks in machinery or structures

S§bock storber

Reference : Pelil Laroussa illusiré

Erom lhe list below, select the properties of gases lhat justify their use In a shack-absorber.

r1.Mal|:abih!y 2. Hardness 3. Compressibility 4. Duclibility 5. Indefinite shape 6. Viscosity 7,Ccnducliv“y‘J

A) 2and7 B)5.6and7 C)3and 5 D)1, 2andé

Two tanks filled with gas are under the same condilions of temperalure and pressure. One is filled with
hydrogen H; and the other with nitrogen Na.

According to Avogadro's law, which of the following statements is true?

A) Nitrogen molecules are more numerous than hydrogen molecules.
B) Nitrogen molecules are as numerous as hydrogen molecules.

C) The two tanks conlain equal masses of gases.

D) Nitrogen molecules are less numerous than hydrogen moiecuies.

. A glass Nask centains helium under pressure. The needle of a syringe is inserled through the stopper;
you observe that the piston rises for a certain ime and then becomes stationary,
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Which of the following graphs best represents the observeqphenomenun?
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@ . Volume, pressure, and temperature are the three vaniables that determine the state of a certain mass of
gaSA

Boyle's Law describes lhe relationship between the pressure and the volume of a fixed mass of gas at «
constant temperature.

What is the relalionship?

A) The pressure is directly proportional to the volume.

8} The pressure is directly proportional to the square of the volume.
C) The ratia of the pressure over the volume is constant.

D) The product of the pressure and the volume is constant.

. Gas is stored in the first 1 000itre reservoir, at a pressure of 612 kPa, and a temperature of 20 C._ B
The tap in the pipe that connecw first reservoir, conlaining the gas, with the second reservoir, initially

emply, is opened. ' o
At equilibrium, the temperature of the gas remains at 20°C and he pressure in the two reservoirs is 204

kPa.

what Is the volume of the second reservoir?
A) 500 litres B) 1000 fites  C) 1500 liters D)2 000 liters




. A lixed amount Ol Heuun is cunamney " a n
i T gia coniamer at 4 pressure o1 4UU KIFa @y C
@ 20°C. What will be the pressure of the gas in lhis container if the lemperature changes to «40’(’3“;‘”WMM'= !

A) 200 kPa B) 374 kPa C)427 kPa D) BOO kPa

each type of molion can be used more than once)

@ \dentify the type(s) of motion that predominate in each of the three stales of matler.

State Mation

« franslation

« vibration

« rotation

unkA c‘:n!ainar is filled with nilmgen' (N2) and its mass determined. It is then emptied and filled with an
nown gas under lhe same condilions of temperalure and prassure and its mass is determined. The

};} following results are oblained:

Mass of nitrogen 10079
Mass of unknown gas :0.16 ¢

What is the molar mass of the unknown gas?

. A cylinder of axygen (Oy), is left in a hot car. The cylinder has a volume of 1.0 L and contains 17 L of
oxygen measured at S.T.P.

if the cylinder can withstand a pressure of 2 100 kPa, what is the highest temperalure lo which the cylinder
can be safely exposed?

Show all your work.

nd the cylinder is leaking. The volume of the cylinder is

@ The valve of an oxygen (02} cylinder is defective 2
34 dm’. On Monday morning the technician had recorded a pressure of 452 kPa and @ temperature of

23°C. Four days \ater the pressure was 402 kPa and the temperalure was 18°C.

If the cylinder had conlained chiorine (Clz) rathef than oxygen, under {he same condilions. would the
cylinder have emptied more rapidly, less rapidiy or at the same rale as the oxygen?

Justify your answer.

_A sample of gas at a temperature of 35 °C is in a cylinder with a volume of 10.0 L. The pressure

is 125.8 kPa.
2)How many moles of gus are there?

)1l the gas is moved into a cylinder with a volume of 8.4 L and a pressure of 174.2 kPa, what

is the temperature in °C?

@_,\ gas has a volume of 31.2 dm' at a temperature of 28 OC and a pressure of 82.6 kPa. Assurming
that it is an ideal gas, how many moles of gas are there? How many molecules of gas are there?

@_,Whu( volume will 15.00 g of carbon monoxides occupy at STP. assuming it behaves like an ideal

gas?
kWhal is the mass of 0420 L. of NO, measured al 101 3 kPa and 271C?

@The density of gas is 1 43 g/ L at STP. Determine the density of this gas at 17°C and 93.3 kPa

pressure.

@ An experiment was conducted lo identify an unknown gas. You proceeded as follows:

The mass of an emply 140 mL syringe was delermined. The unknown gas was lheft placed in the

syringe and 2 second reading for the mass was taken. The {ollowing dala were obtained @

T7=25°C p=101.3kPa

mass of empty syringe ! 76.529
mass of syringe + gas x: 76.70g

(R=831kPa-= L/mole K)

Which of the following is he unknown gas?

He.Ne‘COLO;‘Nz,Hz‘CH,

Show all your work.

prepare 18 0 L of oxygen & 47 °C and 101 3 kpa?

@ How many grams of KCIO, are needed 10

—7
KC104s) - - KCUST + 0,(g)
f oxygen measured at 27 °C and 152.0 kPais required 10 reuct with

8 g lume ©
5 What voil 127 °C and 101.3 KkPa?

| 2.50L0f apunonia at

>4 NOg) + 6 10D

4 N * 50.(g)
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@ The following diagram shows the change in anthalpy of the substance Involved in a chemical reaction.

Enthalpy
Kimol
{kimel) Resctanty

Products

Reaction progress

Given this diagram. which of the following statements Is TRUE?

A) Thus is an endolhermic raaclion. ’

B) The enthalpy of the products is grealer than that of the reactants.
C) The AH for this reaction is negalive.
D) This Is a spontaneous reaction.

@ Which of the following equations reprasents an endothermic chemical change?

Al G+ Oxa - COag + Energy
B}  H,Op+Energy ~ H:0¢9) ’

C) NaOHs) - Na'aq) + OH ey *+ Energy
D) 2NHyq) *+ Energy — Nz + 3 Hargy ,

A reactlon Is represented by the following equation:

@ What Is TRUE sbout this reaction?

A)

A+B3C+xk)

The enthalpy of the product is grealer {han the enthalpy of the reactants.

8) The enthalpy of the product may be greater than or equal to the enthalpy of the reaclants.
C) Tha enthalpy of the product Is fess than the enthalpy of the reaciants.

D) The enlhalpy of the product may be less than or equal to the enthalpy of the reaciants.

of substances:

@

The foflowing stalements concerm the enthal

When a chemical bond forms, the enthalpy decreases.

When a chemical bond is broken, the enihalpy decressés.
When a chemical bond Is broken, the enthalpy incresses.
When a chemical bond forms, the anthalpy increases,

Which of the statements are trua?
A) 1and3 B)tand4  C)2end3 D)2 and4

™ The following represents an enihalpy diagram:

Eathalpy (kJ)

Progress of reaction

Which of the following statements Is correct?
A) Y represents AH of the reverse reaction, which Is exothermic.

8) X rapresents AH of the forward reaction, which is exothermic.
C) 7 represents AH of the reverse reaction, which Is endothermic.
0) X represems AH of the forward reaction, which Is endothemmic.

@ . Robert pours a hat (580C) cup of tea (250 mL} inlo 2 styrofoam cup. He adds 40 mL of cold watec to the
tea lo cool It so thal he can drink it, After adding the cold water, the finat temperalure of the taa is 50°C.

What was the Initiat temperature of the cold water Robert added to his cup of tea?

A} 00°C c) 420°C

B) 4.0°C D) 487°C

@1 When 2.00 g of potassium hydroxide, KOH, is dissoived in 100 mb of watat, the temperature of the solution
rises from 20.0°C to 26.5°C.

What Is the molar heat of solution of KOH?
A) -1.36 kd/mol B)-2.72 xJimol  C)-54.5 kJ/mot D)-76.4 kJ/mol

_Which of tha following phenomena are considered lo be exathermic?

1. Alcohol evaporales very rapidly from a warm surface.
2. Gasoline bums In intemal combustion engines.

3 When sodlum hydroxide is dissoived in watar, the temperalure of the waler rises.

4. In winter, ice crystals often form on window panes.

5. Magnesium melal, afler ignitian, gives off an intense white light. *

6. When ammanium chionide is dissolved in water, the temperaiure of the waler drops.

A} 1.2.5and6 B)1.3,4and5 C)2.3,4and5  D)2.3.4and8

@ ' A 4.00 x 107 g piece of Iron al 22.0°C is heated In a bomb calorimater unlil the temperaturs is 250.0°C.
if the iron absorbs 41.04 kJ of heat. what is the specific heat capacity of the lron?

A} 45= 10" JigeC) - B)4.5 x 10" W(ge°C)
C)  4.5J/(g°C) D) 4.5 x 10" Ji(g="C)




£ You mix 100 mL of a 0.5 MOUL SOIUTON OF NBUM(sq) WiuE Uy it =t & == v e —o = amew
‘0 mixing, the two solutions were at the same temperature. After mixing, you observe 3 temperature increase [2a) =5, . 1
of4.5°C. - ® e
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What is the molar heal (aH) of neutralization of the HClaqi? SHOW ALL YOUR WORK. ' . i
il ] " i
\‘ i i acid (HC)) o neutralize 50 mL of a 2 i :Q: =
A lab technician ook 50 mL of 3 1.0 moliL solution of hydrochloric act ) 7 6C. The a ~

1.0 molit, sofution of sodium hydroxide (NaOH). The initial temperature of {he two solutions was

final mixing temperalure was 29.2°C.

What was the molar heat of neutralization {aH) of the sodium hydroxide?

(Assume the specific heat of solution is aquivalent lo the specific heat of water.}

Shaw all your wark.

lets, KOHp), are ptaced in 3 calorimeter containing

( 42 l ide pe
in an experiment, 1.40 grams of potassium hydroxide | v 2
1n50 x 18’ mL of water. The \emperature of the water increases from 25.0°C t0 28.0 C.

2 H,0

What Is the molar heat of solution of KOH?

¥

—+ § HNO, + 4 NO + 14 H.0

@ In order tc dntermine how much heat is released during the combustion of candle wax, CzsHsa, 2 burning
candle is used lo heal some water In a metal can that serves as a calarimeter.

6 C(s) + 3 Hy(zy — CH M
) C(s) + 0.g) — COL) Al
Hag) + Y2 gy H.ig) At
Determine the molar heat of combustion for benzene as per the reaction below:
C H, )+ 15/2 0(g) — 6 CO.(g) + 3 H,0(g) AH=___

calculate the heat of combustion for ammonia, NH,.

The following data is obtained:

Volume of water heated m

+5/40, — NO + 3/
+210,

Initial mass of candie

Final mass of candle m
Initial temperature of the water m

Final temperature of the water

NO+‘/:(]L — NO

NH,
N0, + 1/3 H.O0 — 2/3 HNO, + I/3NO

12 NH,

Calculate the molar heat of combustion of the candle wax.
@ Melhyl alcohol (CHOHy} is generally used as ajuel 10 heat the oil in fondue sets.

What mass of methyi alcohol is needed to heal 1.10 kg of fondue oif from 22.0"C to 98.0°C?

10
Z

Atl=-5 1.OKJ 1 Giventhe following equa\ions:

Y

NB.: Specific heal capacity of fondue oil is : 8.9 kJ/kgeK

Equation for the combustion of melhyl alcohol is:

394.1 kJ
24224

CHiOHp + 3/2 Ozgy = COig) + 2 HaOlgy + 639 kJ

@ Following the evaporation of water. 2 student derives {he following {hermochemical equation.
H:00m — H:0w A =+44 kJ/mol
During his research, he finds the enthalpy for the products (H201a) to e 924 kJ.

Based on this information, calculale the enihalpy for the reactants {H20p)-

Methanol, CHyOH, and ethanol, C,HsOH, can be used as fuel for a burner. The following diagrams show
the energy released during the combustion of one mole of each subslance.

E(;S‘;gy Combustion of Methanol E(')‘(e;)g?k Combustion of Ethanol
1200 2800
1000 2400'r
800 IODOJ-
600 1600 1
470 2 0k m e e e == T -
400 1200 1
200 > 800 —
Reaction Progress Reaction Progress

Which of the twa combuslion reactions illustrated above releases the mos! energy when 1 g of substance Is
burned? Show all your work.

Gq iven these equalions:

tron is a resistant material that is widely used. Unfortunately, ihis metal len@s to oxidize quickly In air- The
heat of formation of its oxide, Fe20aun is difficul to measure by means of a simple expei sment.

The following two thermochemical equations represent tha reaction of iron and oxygen et

!
Few * _i Ong — FeOW + 266.5KJ

3COxm* 4H, 0
veason? Show all your work,

3
2Few * 5 O ~—+ Fe103y + 822.25J

Given these equations, you are to find the amount of heat involved in the formation u{ 1 mol of FeOxs
according to the following reaction :

/ l
2FeOwm+ = Oug > Fe:Os
2
How much heatis involved in the formation of 1 mol of Fez0us?
A) 1088.7 kJ released B) 555.7 kJ released  C) 289.2 kJ released D) 2892 xJ absorbed @

A conlractor wants 1 know whethar propane (CaHe) or methane (CHa) Is the betler fuel.
The combustion equations for both substances are lhe {ollowing:
Which fuel would you suggest he use and for which

Given the following Information:




