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Assignment 1 – Entrance exam
Scenario 
You are applying for a role as a government scientific advisor and as part of your application process have been asked to complete a series of questions based on standard form, SI units, prefixes, conversions, percentages, fractions, ratio’s, algebra and volume calculations. You must complete all of the questions and show your working where necessary.
1. A small mirror designed for a European space agency telescope has dimensions of 7 inches x 8 inches. Convert this into SI units. (P1)
2. It is estimated that light takes 100,00 years to travel the full distance across our galaxy. If light travels at 3.0 x 108m in 1 second then what is the distance across the milky way? Give your answer in standard form. (M1)

3. A block cut from asteroid rock was measured to have dimensions of 13.3mm x12.4mm x 15.2mm.

a) Convert the dimensions into SI units (P1)
b) Find the volume of the block. Give your answer in standard form and to the approriate number of significant figures.(P1, M1)
4. You are working as a clinical chemist in charge of the testing of blood samples. You are required to mix a solution of sodium chloride with watyer in the ratio of 2:5.
a) Starting with 780ml of the sodium chloride solution, how much water would needed to be added? (D1)

b) Give your answer in standard form to an appropriate number of significant figures. (M1)
5. You are a geologist assigned to estimate the density of the earth. You know the density (p) is given by using the formula p = m/v. You need to find the volume (v) of the earth which can be found by using the equation; 

v = 4/3π x R3
The radius of the Earth (R) can be found by using the equation g = GM/R2
You are given the following values;

G = 6.67 x 10-11N m2 Kg-2

M = 5.97 x 1024 Kg

g = 9.81 m s -2
a) Calculate the radius of the Earth and then the volume of the Earth. (P2, M2, D2)
b) Use your answer to part a to determine the density of the Earth. Give your answer in standard form to the appropriate number of significant figures. (D2)

6. You are working at the National Blood Service clinical Studies Unit and have been investigating blood flow in arteries. A 4cm long section of an artery of cylindrical shape is found to have a diameter of about 0.44mm. 

If the average mass of blood in this artery section is estimated to be 6.9 x 10-3g, determine the density of the blood. Give your answer in standard form and to the correct number of significant figures. (P1, P2, M1, M2, D2)
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