THE UNIVERSITY OF ZAMBIA 1 G----
SCHOOL OF NATURAL SCIENCES

2022/2023 ACADEMIC YEAR FIRST TERM

TEST 1
CHE1000: Introductory Chemistry
TIME: Two hours

INSTRUCTIONS TO THE CANDIDATES

L. Indicate your student ID number and TG number in space provided.

2. The test consists of three (3) sections: A, B and C

3. Section A has twenty (20) multiple choice questions. Each question carries two (2) marks. (Total
marks = 40).

4, Section B has ten (10) final answer only questions. Each question carries two (2) marks. (Total
marks = 20),

5.

Section C has one (1) Lab question carrying 10 marks and six (6) short answer questions
carrying five (5) marks each. (Total marks = 40).

6. ATTEMPT ALL QUESTIONS IN ALL SECTIONS.
ANSWERS MUST BE GIVEN IN THE PROVIDED SPACES.

ORGANISE AND PRESENT YOUR WORK CLEARLY AND LOGICALLY WHERE
NECESSARY.

=

INFORMATION TO THE CANDIDATES:
1. Periodic table is printed on the last page.

| USEFUL DATA Universal Gas Constant R
Avogadro’s constant, Na 6.022 x 102 mol™! 8.3145 J mol” K: "
| Molar volume of gas at TP 22.4 dm® mol” 83145k PaL K" mol”
Planks constant, h 6.626 x 103 Js 0.083145 L bar mol' K-
Rydberg constant, R 1097 x 107 m/2.179 x 1018 | 0:08206 L atm mol” K
Speed of light in a vacuum, ¢ 3.00 x 10® ms™! 62.364 L torr mol K,, y
Mass of an electron 9.11 x 103! Kg 62.364 L mmHg mol” K
' 1 electron volt 1.602 x 1017 ]
1 Joule, J 1J=1kg m% s?
| Faraday, F 96485 C mol’
1 Volt, V 1Jc?
Pressure STP:
1 atm = 1.01325 x 10° Pa = 1.01325 x 10° N m™ Temperature
| =760 torr 273.15K
=760 mmHg Pressure
=1.01325 bar 1.00 atm
1 bar =1.00000 x 10° Pa = 1.00000 x 10° N m™
SECTION A B C TOTAL
MARKS
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SECTION A (MULTIPLE CHOICE QUESTIONS)

; i tion carries 2 marks,
Answer ALL questions on the answer grid provided. Each ques

e hssSscas———

- Which of the following has two (2) significant numbers? D] 20.
[A] 12.08 [B] 0.0018 [C] 8.001

; . tist
+ A hydrocarbon with an empirical formula of CHa, has a molecular weight of 98.2 amu. What is the
true molecular formula for the compound?

[A] CH; [B] C7Hiq [C] CsHa [D] CsHs

A 3. Identify which of the following statements is incorrect

[A] One mole of water contains 6.022 x 102 H,0 molecules.

IB] There are 16.0 g1in 1.00 moles of Oz .

[C] 12.0 grams of Carbon have the same number of atoms as 14.0 grams of Nitrogen.
(D] 28.0 grams of N; have the same number of molecules as 32.0 grams of O>

How many moles of FeCls are present in 2.4 M of FeCls solution in a volume of 1.00 L?
A] 2.92 mol [B] 1.82 mol

Ad

[C] 3.92 mol [D] 2.4 mol

A'5. 1f the sample of nitrogen occupies 1.75 L at STP. How many moles of nitrogen are present?

[A] 7.81 [B] 7.82 x 102 [C] 7.81 x 107 [D] 781

A 6. Nitrogen gas has occupied a volume of 500m] at

a pressure of 0.971atm. What volume will the gas
fill at a pressure of |

-50 atm, assuming the temperature remains constant?
[A] 342 mL [B] 424 mL [C] 324 mL [D] 442 mL

A 7. As the volume of a confined gas decreases at constant temperature, the pressure exerted by the gas:

[A] Decreases [B] Increases [C] Stay the same  [D] Fluctuates

A 8. At constant pressure and 25 °C, a sample of gas occupies 4.5 L. At what temperature will the gas
occupy 9.0 L?
[A] 596 K [B] 50K [C] 50°C [D] 596 °C

A9. A microwave oven emits radiation at a wavelength of 0.500 cm. What is the frequency of this
radiation?

[A]1.67 x 107 71 [B] 1.67 x 1077 s™1 [C] 6.00 x 10-10 g-1 (D] 2.00 s~1

A 10. Which is the electronic configuration for the §2-

[A] 15 252 2p° 3§? 3p2 [B] 1s? 25? 2p°® 352 3p*
[C] 15% 252 2p5 3p6 [D] 1s? 25? 2p°® 352 3p6

ion?
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A 11.Red, green, yellow and orange are part of visible light in electromagnetic spectrum. Which of the
following is the correct order of increasing wavelength.

[A] green, yellow, orange and red [B] red, orange, yellow and green
|C] orange, red, yellow and green [D] yellow, green , orange and red
A 12. Decrease in force of attraction between valence electrons and the nucleus by inner electrons is called:
[A] dopler effect [B] shielding effect  [C] photoelectric effect [D] none of the above
A 13. Which of the following substances has a net dipole moment?
(A] Water [B] Methane [C] Carbon dioxide [D] Nitrogen

A 14.Based on the electronegativity of atoms (N is 3.0, Br is 2.8, Cl is 2.9, His 2.1 and Si is 1.8). Which
of these bonds N-N, Cl-Br and H-Si is/are non-polar?

[A] N-N [B] Cl-Br [C] Only H-Si [D] All of above
A 15. Which of the following molecules have trigonal planar geometry?
[A] BF; [B] NH; [C] PCl3 [D] IFs

A 16.A set of Lewis structures that describes the delocalization of electrons in a polyatomic ion or
molecule is called:

|A] A dipole IB] A lone pair [C] Resonance [D] Electron affinity
A 17. What is the direction of flow of electrons in an electrolytic cell?

|A] Anode to cathode externally [B] Anode to cathode internally

[C] Cathode to anode externally [D] Cathode to the anode in the solution

A 18. What is the oxidation state of carbon in C2Hg?

[A] 3 [B] -2 [C]-3 [D] 4

A 19. What is the standard cell potential for the cell:
Zn/ Zn** (IM) || Cu** (IM) / Cu

E° for Zn / Zn?* (IM) =-0.76 V & Cu?*/ Cu=+0.34 V
[A]-1.10V [B] +0.42 V [C]-0.42V [D] +1.10 V

A 20. An electrolytic cell that is comprised of two half cells with the same electrodes but different
concentrations is:

|A] A galvanic cell [B] A concentration cell
[C] Based on Nemst equation cell [D] Electrochemical cell

[TOTAL: 40 MARKS]
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SECTIONB (SHORT FINAL ANSWER QUESTIO &

Answer ALL questions. Each question carries 2 marks. —ommmmmm e - ey

chlorine and oxygen and ¥
B1. A group N student synthesized a greenish yellow gaseous compo:ﬁ:ldot;e molecular mass of the
discovered that its density is 7.50 g/L at 36 °C and 2.88 atm- ©
compound,

Ans;:

B 2. What mass of sodium azide is required to pump an airbag to 65.0 L at STP?

2NaN; (s) — 2 Na (5)+3Ma(g)
aus: 37 jsotopes. Calculate
Iridium has a relative atom ic mass of 192.22 and consists of Ir-191 and [r-193 isotopes.
the percentage compositio a of a naturally occurring sample of iridium.

Ans:

B3.

B 4.

-

e
Assign the correct oxid ation number of Mn in MnO2

Ans:
BS.

What is the formal « *harge of carbon ir, [:C=N:]?
Ans:

B 6. Name the shape /of the molecule PHa. \

Ans:

B7.

Which one  of these bonds (C-0, C-I¥r, C-F) is most polar?

Ans:
BS8.

Whati s the concentration of an ele: strolyte in a galvanic cell operating under standards conditions?

Ar .
B9,

C alr:ulate the galvanic cell potentiiil constructed from the two half reactions:
Ag'(aq) + e — Ag(s) +0.80V

Mg?* + 2¢” — Mg(s) 237V

fins:

B 10. An electrochemical cell that converts chemical energy of spontaneous redox reactions into electrical
energy is:

Ans:

SECTION B TOTAL MARKS =20 MARKS
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SECTION C (SHORT ANSWER QUESTIONS)

! Answer ALL questions. Each question carries 5 marks.

ClL

c2.

An organic acid HoY of concentration 0.110
NaOH solution of concentration 0.235 mol/dm?

The equation for the reaction is: H2Y (aq) + 2NaOH (aq) — NazY (aq) + 2H20 ()
(i) State the colour change for the phenolphthalein indicator

using phenolphthalein indicator.

From to

(ii) State why we discard the first titre value when calculating the mean titre?
Ans;

(iii) Calculate the number of moles of acid in 25.0 cm? of 0.110 mol/dm? solution.
Ans:

(iv) Given that the mean titre was 23.40 cm?, calculate the number of moles of NaOH
Ans:

(v) Calculate the number of moles NaOH that reacts with 1 mol of the organic acid.
Ans:

(vi) Describe two things you would do when using a burette to ensure that the titre values are as

accurate as possible.

Calculate the root-mean square velocity of helium gas at 25 °C. [5]

Ans:

S|Page

mol/dm? and volume 25.0 cm® was used to titrate with

(1
(1]

(2]

[2]

[2]

2]



~ 1 v
3. Anexcited hydrogen atom emits light with a wavelength of 397.2 nm to reach the energy level for 3
which n

. : 5
=2. In which principal quantum level did the electron begin? (5]
Ans

C4. A150g sample of hydrocarbon undergoes complete combustion to produce 4.40 g of CO; and
2.70 g of H,0. What is the empirical formula of this compound? (5]
Ans:

C 5. Draw Lewis structures for:
a. SF4 [2] b. NOs  [3]

C 6. Ethyl acetate, C4H30, is shown below,

H O H H
|l I_)
H—f—-C—O—I—C—H
H H L

6|Page



a. What is the hybridization at each of the carbon atoms in this molecule? (4]

Ans:
Cl: C2: C3: Ca:

b. How many o are there in the molecule? (1]
Ans:

C 7. A voltaic cell consists of gold and nickel half cells as shown below
Aut(ag) +3¢ — Au(s)  E°=+1.50V
Ni*(aq) + 2¢" — Ni(s) E° =-0257V

a. Write the line notation (1]
Ans:

b. Write the balanced cell reactions [2]
Ans:

¢. Calculate the standard cell potential [2]
Ans:

[TOTAL: 40 MARKS]

END OF TEST
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