PAPUA NEW GUINEA UNIVERSITY OF TECHNOLOGY
FIRST SEMESTER EXAMINATIONS
CH 111 - FOUNDATION CHEMISTRY
FRIDAY 11" JUNE 2021 - 08:20 AM

TIME ALLOWED: 3 HOURS

INFORMATION FOR CANDIDATELS:

> voa

~

9.

. Mobilc phones arc not allowed. Switch off the mobile phones and leave

them at the entrance of the exam hall.

You will have 10 minutes to rcad the question paper. You MUST NOT
begin writing in the answer book during this time.

ANSWER ALL QUESTIONS precisely and to the point

Draw the structure and provide the equations WHEREVER REQUIRED.
All answers MUST be written on the answer book provided

Calculators arc permitted in the examination room. Lecture notes,
notebooks and text books arc NOT allowed.

Show ALL workings and calculations in the answer book ONLY.

Write your name and student id number clearly on the front page. DO IT
NOW.

Usc the data sheet attached for formulas and cquations.

MARKING SCHEME: [ 100 MARKS]
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1. Molarity, limiting reagent and redox reactions
(a). A solution is prepared by dissolving 45.0 g of NaClO in enough
water to produce exactly 750 ml. of solution. What is the molarity

ol this solution? [+ marks)]

(b).  What is the limiting rcagent if 76.4 grams of Cz211:Brs were reacted
with 49.1 g of Oz to produce Bra according to the reaction below?? [6 marks)]

4‘6‘2]’387'3 + 1107 bt 8(/‘02 + 6]’)0 '*‘ [5’)'2

(¢). Decfine oxidizing agents. [2 marks]

(12 marks)
2. Photoelectric effect
(a). Consider clectrons cjected from the surface of a metal following
irradiation with ultraviolet light.
(1). What is the relationship (if any) between the kinetic energy of the
cjected electrons and the wavelength of the UV light? [2 marks]
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(i) cjected electron and the tiensity of the UV tight?

(b).

(). Caleulate the wavelength of the cjected cle

(). Caleulate the wave
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What i the relationship it anyy between the kinetjc cnergy ol the

|2 marks]

ha photoclectric efieet experiment. electrons
ttanium surface (work function.p - 4.3
with UV light. The energy
photon.

are ejected from .

3 ¢V) tollowing irradiation

. . . . . v
ofthe incident UV light is 7.2 x 107 per

ctrons, [+ marks]

length of the incident photons, 5 marks]

(13 marks)
3. Orbitals

Answer the Tollowing questions for 3s.3p

(a).

(b).

(c).

»and 3d orbitals.
Which of these three orbitals has the highest number ol angular nodes? [2 marks|

Which of these three orbirals has the largest rmp? |2 marks|
Would a 3s clectron feel more of less shiclding than o 3p clectron?
Bricfly explain your answer,

[+ marks]
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(). Draw the radial probability distribution (RPD) for the clectron in a 3s
orbital. Label axes, any nodes. and the rmp. [5 marks]

(13 marks)
4. Binding Energy
What is the energy of the light absorbed when an clectron in a hydrogen atom
makes the following transitions: (Give your answers to 3 significant figurcs).

(b). n:=3ton=S§;
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(¢). Draw an energy level diagr
mdicate cach of these

lines 4™ b, and et

5. Multi-clectron atoms
(a). The binding energy of
lonization energy, [1°

(b). The binding

enerpy of
the effective

nuclear charge

wo ele

acalcium 4y clectron jg -0.
Aorthis 45 clectron ¢

a caleium 2

am-for hyvdrogen, and draw vertical wrrows 1o

ctron transitions on the diagran. Lubel vour

(12 marks)

I eV, What ts the
in ¢\

=p clectron jg -349.7

eV Caleulage
cxperienced by

acalcium 2p clectron,
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(2 marks]

[5 marks]
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(¢). State whether the Zgy value calculated above indicates that this 2p
clectron is being shielded. Briefly explain your answer.

(11 marks)

6. lonic bonds
Consider the KIF molecule, which has an ionic bond. The bond length is
217 x 10" m.
(a). Calculate the energy required to dissociate the KEF molecule into the
jons K and F.

(b). The energy required to dissociate KF into ncutral atoms is 498 kJ/mol.
Given that the first ionization energy for K is 418 kJ/mol, calculate the
clectron alfinity (in kJ/mol) for F. Show your work for all calculations.
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[4 marks]

[6 marks)

[3 marks)
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7. Periodic Trends
Circle the correct undertined answer and brictly explain vour choice.

(@).  Atomic radius decreases  increases as YOU 20 1Cross a row in the

periodic table.

(b). Low clectronegativity is associated with low clectron affinity and
high' Loy ionization energy.

(¢). Ingeneral, ionization energy imcreases decreases down a group in

the periodic table. xplain why this is so.

(9 marks)

8. Levis Structure and VSEPR theory
Consider the molecule Skq:

(@), Draw the most stable Lewis structure for the molecule. Indicate

any non-zero formal charge(s),

[+ marks|

(b). Give the SN value of the above molcecule

[2 marks]
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(c). Give the gecometry of the above molecule (2 marks]

(d). Scleet the expected F-S-F bond angle or angles that cxist in SFq from
the following [2 marks]
<907 902 -00: <109.5”: 109.57: 109,57 <1207 1207 =120
(10 marks)

9. Gases
(a). Lxplain how pressure is excerted by gases in a container. [3 marks]

(b). A 100 L Hydrogen storage tank has a mass of 88.67 kg when filled,
and 21.35 ke when empty. Caleulate the pressure of Ha in the tank at
25°C using [;o(h the ideal gas equation and the van der Waals cquation.
What is the percentage correction achicved by using the more realistic
van der Waals cquation? [& marks]
(11 marks) :
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DATA SHEET

leV=1.60218x1017]
me = 9.10939 x 10-3 kg
c=1.60218x 10" C
U(r) = (z|7gc:)/(4mznr)

£o = 8.8542 x 107" CY/(Jm)

32808 N 0 Y

Electroncgativity = (IE + EA)/2

PV =nRT

(P (17 ) < nRT
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Van der Waals constants for several commaon gases

b
(L mol )

a
Gas (atm L* mol 9
Ammonia, N 4170
Argon, \r 1.34%
Carbon diovide, €O, 3,300
Fchiam, He 0.034
I lvdrogen. T 0.2444
I Ivdrogen Nuoride, T Q.33
2.253

Aethane, CGHL

003707
0.03219
004267
0.0237
0.02061
0.0739

004278
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