UNAM

UKIVERSITY DF RAMIBIA

SCHOOL EDUCATION

DEPARTMENT | INTERMEDIATE AND VOCATIONAL EDUCATION
SUBJECT NATURAL SCIENCE AND HEALTH EDUCATION 2A
MODULE CODE | E3621IN

DATE JUNE/JULY 2026

DURATION 3 Hours

MARKS 100

SECOND OPPORTUNITY EXAMINATIONS
EXAMINER: Ms. K.X Kapikara

Moderator: Dr Motlhale Judicial Sebatana

INSTRUCTIONS TO CANDIDATE:

1. Work in an orderly way and present your work as neatly as possible.

2. Number your questions correctly and clearly.

3. This question paper consists of 13 pages, including this cover.

4. Answer all the questions.

5. Show all calculations clearly.

6. Use g =9.81 m/s? or 9.81 N/kg

7. A scientific calculator may be used.

8. Round off your final numerical answers to a minimum of TWO decimal places.

9. A periodic table is attached at the back of this paper.

Name + Surname:

Student No:

Page1lof13



UESTION 1 110/

1.1 Substances can be classified as acids, bases, or neutral according to different acid-base
theories.
1.1.1 Explain the difference between Arrhenius and Brensted—Lowry theories. [4]

1.1.2 State one substance that functions as an acid and one that functions as a base under both

the Arrhenius acid-base theory and the Brensted—Lowry acid—base theory. [2]

1.2 A student states that “All strong acids are concentrated.” Evaluate this statement,

explaining whether it is correct or incorrect. [4]

QUESTION 2 112/

2.1 Calcium carbonate reacts with hydrochloric acid to produce a salt and other products.
2.1.1 Write a balanced chemical equation, including state symbols, for the reaction between

calcium carbonate and hydrochloric acid. [6]
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2.1.2 Describe the steps you will take to obtain a pure dry sample of the salt produced. [6]

QUESTION 3 13/

3 A student in Ms Kapikara’s laboratory is required to prepare a potassium hydroxide (KOH)
solution with a concentration of 1.5x10™ mol/L.

3.1 Calculate the following for this solution.

3.1.1 Hydroxide ion concentration [2]
3.1.2 Hydronium ion concentration (3]
313 pH 3]
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3.1.4 pOH [3]

3.2 Explain how the pH of the potassium hydroxide solution would change if the concentration

of KOH is increased to 3.0x10™* mol/L. [2]

QUESTION 4 118/

4.1 Figure 1 below represents the displacement against the position of a water wave at a
particular time.

‘Ele\ /\ 8 10 12
W NN

Distance from fixed point /mm

Particle
displacement

Figure 1

4.1.1 Find the amplitude [1]

4.1.2 Find the wavelength 1]
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4.2 Figure 2 below represents the same water wave as in Figure 1.

838 o :
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Figure 2 .
4.2.1 Find the amplitude [1]
4.2.2 Find the time period [1]
4.2.3 Find the frequency [3]

4.3 Figure 3 below shows a student investigating a wave on a rope. The wave has a wavelength

of 2.0 m and a frequency of 4.0 Hz.

Figure 3

4.3.1 State the relationship between wave speed, frequency, and wavelength. [1]
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4.3.2 Calculate the speed of the wave. [3]

4.3.3 Explain how the speed of a wave is affected if its frequency is doubled while its

wavelength remains unchanged. [2]

4.3.4 Name the type of wave produced on the rope and describe the movement of the rope’s

particles as the wave travels along it. [3]

4.4 A student claims that sound waves can travel through space. Is this claim correct? Justify

your answer. [2]

Page 6 of 13



QUESTION 5 ni

5.1 A narrow beam of white light is directed at a glass prism as shown below. The light is
refracted and splits into different colours.

5.1.1 Name the property responsible for the splitting of white light in the prism. [1]

5.1.2 List the colours of the visible spectrum in order of increasing wavelength. [3]

5.2 The table below gives the wavelength of an ultraviolet wave and three other

electromagnetic waves.

Ultraviolet Wave E Wave F Wave G
Wavelength in
L anomotres 300 0.1 600 100 000
Table 1
5.2.1 Draw one line from each wave to the name of the wave in Figure 4. [3]
Wave Name
Wave E Infrared
‘Wave F Visible light
Wave G X-rays
Figure 4
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5.3 Figure 5 shows an object near a convex lens.

5.3.1 Complete the ray diagram to show how the image is formed. Use an arrow to represent

the image. [6]
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5.3.2 State any four properties of the image formed by this lens. [4]
OUESTION 6 110/
6.1 State Hess’s Law [2]
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6.2 Describe, in terms of energy changes, why bond breaking is considered endothermic and

bond making is considered exothermic. [4]

6.3 Draw and label energy profile diagrams for both an endothermic reaction, clearly

showing the activation energy and overall energy change. [4]
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QUESTION 7 110/

7.1 The collision theory explains why chemical reactions occur and why they take place at

different rates. Some of the terms used in collision theory and reaction rate are given below:

surface area; catalyst; effective collision; activated complex; products; concentration;

temperature; heat of reaction; activation energy; reactants
Give ONE term for each of the following descriptions by choosing a term from the list above.

7.1.1 A chemical substance that speeds up the rate of a chemical reaction by lowering the

activation energy. (1]

7.1.2 A collision in which the reacting particles have sufficient kinetic energy to react and

the correct orientation. [1]

7.1.3 The factor responsible for increasing the rate of a reaction when a solid is broken up

into smaller pieces. [1]

7.1.4 The temporary unstable state that is formed during the course of a chemical reaction.

[1]
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7.2 Outline how light can provide the energy needed for certain chemical reactions to oécur

and give an example of a reaction where this is the case. [3]

7.3 Discuss how a catalyst can impact the rate of a chemical reaction according to the collision

theory. [3]
QUESTION 8 /10}
8.1 Define the term pressure and state its formula. [2]
8.2 Rank the following from highest pressure to lowest pressure upon the ground: [4]

= The atmosphere at sea level

» A 7000-kg elephant with total area 0.5 m? in contact with the ground

= A 65-kg lady in high heels with total area 0.005 m? in contact with the ground
» A 1600-kg car with a total tire contact area of 0.2 m?
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8.3 A fisherman with a mass of 75 kg sits on a four-legged chair with a mass of 5 kg. Each leg
of the chair has a contact area of 2.5x10™* m? with the ground. Calculate the pressure

exerted on the ground by the fisherman and the chair combined. [4]

-END-
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