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Question 1
Standard form, also known as the scientific notation is an approach to writing very large and very small numbers in a way that is easy to read, write, memorize and compute. The method was invented by Muhammad Al-Khwarizmi, a Persian mathematician who lived in the 19th century (Nabirahni et al., 2019). For example, very large numbers such as the speed of light (300,000,000m/s), the Avogadro constant (622141540000000000000000) and the Angstrom (0.0000000001m) can be time-consuming, difficult to remember and compute. 
A number that is expressible as a decimal, and between 1.0 and 10.0 is multiplied by ten to the power of an appropriately chosen integer. Considering the above examples, the speed of light is written as 3.0 × 108 m/s. The Avogadro’s constant is written as 6.2214154 × 1023 and the Angstrom as 1.0 × 10 -10. 
These values are easier to calculate and also feed in a calculator. The representation of the figures is also easier to read and remember.
Question 2
All formulas in Physics are expressed mathematically. By following the laws of algebra, and by applying principles such as substitution, calculus, and factorization, existing formulas are manipulated to obtain equations of other related quantities. Examples of formulas in Physics are;
1. S = ut + 1/2at2   where s represents displacement, u represents initial velocity, a represents acceleration and t represents time. The formula is one of the three Newtonian equations of motion.
The equation can be simplified for free-falling objects in gravity where the initial velocity is zero.
By substituting u = 0, we obtain s = 1/2at2 (Physics LibreTexts., 2021). This expression represents the maximum height attained by a body projected upwards. 
2. 1/f = 1/u + 1/v where f represents the focal length of a mirror, u represents the object distance and v represents the image distance.  The equation represents the relationship between the focal length, the object, and the image distance of a curved mirror. The formula is obtained from experimental results after plotting the values of v against u in an attempt to calculate the focal length of a mirror. 
By manipulating the formula, for example; multiplying all the parts of the equation by v:
v/f = v/u + v/v. Therefore, v/f = m + 1, where m is the magnification of the mirror. The formula of magnification is therefore obtained as m = v/f – 1 (school physics, 2021).
3. The work function W0 is given as W0 = hf0, where h is Planck's constant and f0 is the fundamental frequency. From the knowledge that the speed of light c = λf where λ is the notation for wavelength, then f =c/λ. Therefore, by substituting f in the equation W0 = hf0, we obtain W0 = h c/λ. Therefore, the fundamental wavelength λ0 = hc/W0 (6.3: Photoelectric Effect, 2021)
Question 3
The International System of Unit commonly referred to as Système International d’Unités in French is a system adopted during the 11th General Conference on Weights and Measures held in 1960, and is a scientific method of expressing the seven basic Physical quantities. Formally, the system was referred to as the Meter-Kilogram-Second System (MKS) ("International System of Units (SI) | Units, Facts, & Definition", 2021).
The SI units aim to reduce confusion caused by different units of the same quantity and reduce the stress of memorizing conversions of various units of the same quantity.
The SI assigns coherent Units to the seven basic quantities, namely;
1. The meter (m) is the SI Unit of length and displacement. In modern physics, the meter is the distance covered by a ray of Electromagnetic Energy through a Vacuum within 3.33564095 x 10 -9 of a second ("International System of Units (SI) | Units, Facts, & Definition", 2021). 
2. The Kilogram (kg) is the SI Unit of mass. Initially, it was defined as the mass of 1000cm3 of pure water. Currently, it is defined as the mass of a specific platinum-iridium prototype that is internationally recognized and stored at the International Bureau of Weights and Measures. 
3. The Candela (cd) is the SI unit of luminous intensity. It is a measure of the intensity of light with 1.46 x 10 -3 watt per steradian and a frequency of 5.40 x 10 14 Hz.
4. The Second (s) is the SI Unit for time. One second is defined as the duration of 9.192631770 x 10 9 cycles of the radiation resulting from the transition between two levels of Cesium 133. 
5. The Mole (mol) is the SI unit of the amount of a substance. A mol represents the number of atoms in 0.012 kg of carbon (C-12). The number is given as 6.022169 x 10 23 and is referred to as the Avogadro's constant.
6. The Kevin (K) is the SI Unit of temperature. According to "What is International System of Units (SI)? - Definition from WhatIs.com", (2021), a Kelvin is 3.66 x 10 -3 of the thermodynamic temperature of the triple point of pure water. 
7. The Ampere (A) is the SI Unit of electric current. One Ampere is defined as the amount of current flowing when one coulomb of charge passes through a point in one second. 
In conclusion, SI Units have made it more convenient for scientists and students to communicate all over the world. The acceptance of the system by the majority of countries is a testament to the effectiveness of the system. 
Question 4
Uncertainty is the range of expected values within which the true value of a quantity lies ("B. Accuracy vs. Precision, and Error vs. Uncertainty: Physics @ Bellevue College", 2021). In other words, when scientists make measurements and calculations, they have confidence levels such that the truest value could vary by a certain degree. The difference between the true value and the best estimate is uncertainty. 
Mathematically, a measurement is derived as Measurement = Experimental Value ± Uncertainty ("Measurement and Uncertainty", 2021).
Since uncertainty is a range of values, it is inexact. Instead, uncertainty is a range of continuous infinite possible values and therefore requires a limiting value. This limitation is done by assigning the uncertainty either a specific number of decimal places or some significant figures. 
For example, a measurement obtained from vernier calipers may be expressed as 2.35 cm ± 0.02. The implication is that all values ranging from 2.33, 2.34, 2.35, 2.36, and 2.37 are within acceptable limits. This classical example means that the experimenter is confident that the truest value lies between 2.33 and 2.37. 
When stating uncertainty using decimals, a measurement is given and the minimum number of decimal points is stated. For example, the measurement of a ruler can be stated as 3.0. Such a measurement cannot be written without a decimal place, such that 3.0 is not equal to 3 cm.
Uncertainty can also be expressed as a probability. The uncertainty is stated along with the degree to which the expected value lies within the confidence interval. An example of uncertainty in terms of probability is the Standard Deviation ("What is Measurement and Uncertainty?", 2021). 
There are three types of uncertainty, namely; random uncertainties, reading uncertainties, and systematic uncertainties. 
1. Statistical uncertainties are uncertainties resulting from the repetition of experiments, thus yielding varying figures each time. Such uncertainties arise from reading errors, changes in conditions such as temperature, and the effects of such changes for example expansion and contraction. This type of uncertainty is reduced by calculating the average of several experimental results.
2. Systematic uncertainties originate from the type and nature of the measuring instrument used and the assumptions made from the experimental procedure (Slac.stanford.edu.,2021). Also, the computation of very large and very small numbers can result in systematic errors. In addition to the computation of numbers, systematic errors also constitute errors originating from the transfer of error when figures with existing errors are used to obtain other values.
3. Scale reading uncertainties are obtained from the limitations of scale reading due to the nature of the scale. Also, the calibration of an instrument is not error-proof. This error is reduced through taking several readings and obtaining averages and choosing more accurate tools such as digital instruments.
Question 5
Graphs are a great tool for calculating the uncertainty of various measurements. The uncertainty is represented as an error bar with some gradient (S3.wp.wsu.edu.,2021). The uncertainty is then expressed as a percentage to give it a numerical figure. In this paper, we are going to look at the steps of obtaining uncertainties using graphs. 
Step 1. 
A suitable scale is chosen and appropriate axes are drawn. 
Step 2
The available data is plotted and error bars are also drawn. 
Step 3
A line of best fit is drawn constituting the maximum number of points fitting in a straight line. An example of a best line of fit is shown below;
[image: Line of Best Fit (Eyeball Method)]

Step 4
After the line above is drawn, a line of worst fit is also drawn. An example of a worst line of fit is shown below;
[image: Line of Best Fit: What it is, How to Find it - Statistics How To]
Step 5
The gradients of the best line of fit and the worst line of fit are calculated. 
Step 6
Assuming that the gradient of the best line of fit is a and that of the worst line of fit is b, the percentage uncertainty is obtained using the formula; 
Percentage Uncertainty = 	(b– a)/a × 100
For example, using the formula above, assuming the gradient of the best line of fit was 0.5 while that of the worst line of fit was 0.4, then the percentage uncertainty would be calculated as;
(0.5 – 0.4)/0.4 × 100 = 25%.
The implication of the formula above is that the bigger the difference between the two gradients, the greater the uncertainty of the data set.
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