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The following questions are for Lab Exercise 1
Given that San Francisco, CA is located at 38N and 122W, and Athens, Greece is located at 38N and 24E.  Answer the following questions. You need to use a globe to answer some of these questions. 
1. Assuming a direct flight from San Francisco to Athens (via the shortest route).  Name at least four regions/states/countries that the airoplane may fly over. Explain your answer (10 points).
The four regions include Barcelona, Toronto, Chicago, Nebraska and Utah. All these regions are found along the shortest route that the plane would take. 
1. What is the shortest flight distance in kilometres between these two cities? Explain your answer (10 points).
10,908.38 km. San Francisco is located in northern California at the tip of Peninsula which is surrounded by the Pacific Ocean. Athens, Greece is found in Europe and plane has to cross the North Atlantic Ocean to get there, thus the distance between the two cities being such long.
1. If you choose to fly from San Francisco to Athens along 38 N parallel, how many miles longer will the airplane have to fly (comparing with its shortest flight distance you calculated in Question 2) above)?  Explain your answer (10 points).
Zero. The two cities are found along 37N. 37N is along the shortest distance that the plane has to take to go to Athens, Greece, thus moving along 37N parallel will not increase the distance. 
1. The airplane, flying from San Francisco to Athens direct, leaves San Francisco at 6 am local time on Monday and it takes 14 hours for the airplane to fly from San Francisco to Athens. When will the flight arrive in Athens (local time)?    Explain your answer (10 points).
Time arrived= departure time + time taken. 
6+14=20.00 san Francisco time. 
Time in Athens
San Francisco is 122o W while Athens is 24o E
The degrees between the two is 122+ 24=146o
1o =4 minutes,
146o=?
146 x 4=584 minutes
9 hours, 43 minutes ahead. 
20.00 + 9 hours 43 minutes
5.43 am. Athens local time. 
According to the calculations, Athens is 9 hours 43 minutes ahead of San Francisco. Thus, the plane will arrive at 5.43 am in Athens, which is 8.00 pm San Francisco time. 
2.	Given Chicago is located at 42N and 88W and Detroit, MI is located at 42N and 83W.  If the sun rises in Chicago at 6am (central standard time), when is the sun-rise time in Detroit (eastern standard time)?  Explain your answer (15 points).
The sun will rise four minutes later because of every degree=4 minutes. 88-83=5x 4= 20
6.00+20 minutes= 6.20 CST. 
The sun will rise the 5o later which is equal to 20 minutes. 
3.	A diver leaves Chicago (42N, 88W) at 12pm and drives straight South at a speed of 70 miles per hour.  About what time will the driver arrive at a place located 35º15’N and 88W?  Explain your answer (15 points).
It will be 42N to zero and back to 35o15’N/ total is 77o 15’. 77o 15’ x 4=323 minutes=5 hours, 50 minutes. 
This is because the diver has to 0o and back to 35o15’N
4.  If you drive from Chicago straight to the east to Detroit, MI (42N, 83W) at 70 miles per hour, how many hours do you need to drive to reach Detroit? Explain your answer. (15 points).
The Detroit is 281.9 miles away from Chicago. Time=distance/speed
281.9/70=4 hours. Since one is driving eastward, the shortest route is 281.9 miles. 
5.	Sailing in the Atlantic Ocean, the sailors realized the Sun is right above their ship, which means that it is noon (12pm) in solar time at the ship’s current location.  The sailors also knew that the ship’s location was right on 30W longitude line.  What was the solar time in London at this particular time?  Explain your answer. (15 points).
London is 0.1278oW. the sailor’s position is 30oW.The difference between the two distances is 29.87 or 30o. converting this to minutes will be 1o=4 minutes what about 30o=30x4=120 minutes or 2 hours. Since London is the east side of where the sailor is, then you add. 12.00 pm +2 hours= 2.00 pm.
The following question is for the lab exercise 2
1. Among all the physical properties of minerals, which one is the least reliable in mineral’s identification? Please explain (10 points)
When comparing the reliability of physical properties in minerals identification, colour is the least reliable property. This is because one similar mineral can have a variety of colours. On the other hand, different minerals can also have the same colour. It can also change over time due to weathering and this also makes it one of the least reliable features for mineral identification. Examples of different minerals with the same colour include; malachite and dioptase which is green in colour.
2. What is the difference between colour and lustre? How can you tell whether a mineral has a metallic lustre? 
The colour of an object is the reality of what it is. For example, red, green or even blue. (that rock is red in colour) while on the other hand lustre is the shininess of something or the way something reflects light. For example, is the object bright or dull? Red soil is dull in lustre.
	We can easily identify the minerals that have a metallic lustre by determining their opaqueness and also their ability to reflect light. In other words, minerals that have a metallic lustre are usually opaque and shiny for example, pyrite.
3. Why do minerals have different crystal forms?
	There are different critical forms taken by minerals. They include; triclinic, monoclinic, trigonal, orthorhombic, cubic, tetragonal and hexagonal. Despite crystals having particular structural and chemical species, they usually grow with a certain shape (e.g. Octahedron for spinel and cube for halite) these shapes may differ for some species but angles will always remain the same. This variation in the form of crystals may be caused by impurity atoms absorption which interferes with the boundary faces and also temperature variations which interfere with the atomic bonding.
4. B) Why do most minerals in your lab kit are anhedral (not ideal) in crystal forms? (10 points)
	Anhedral crystals are those crystals that do not have a well-established crystal face. Most minerals have anhedral crystal form and this is due to the environmental competition which is brought about by inadequate space for crystal faces formation. For example, magma, during the cooling of magma crystal grow and finally come into conduct with each other thus preventing the formation of crystal faces.
5. Use examples to explain how is a mineral’s cleavage recognized and used to identify the minerals (10 points)
	Cleavage is the breaking of minerals along certain planes thus forming smooth surfaces. Halite usually breaks in between the layers of chlorine and sodium and this leads to the formation of smoothly surfaced cubes. Gemstones also exhibit cleavage. This is because they have well-structured smoothed faced crystal shapes. Mica is also another example of a mineral that exhibits cleavage. This is because it has a shiny, smooth and evenly bright rays of light reflected by only one set beautiful surfaces.
6. A smooth surface on a mineral could either be a crystal surface or a cleavage surface. When you break the mineral using a hammer, only the cleavage surface would repeat (reappearing). Please explain why. (10 points)
This is because minerals which have cleavage always break in flat surfaces that are always obvious. They even form the same shape due to cleavage (e.g. mica) on the other hand the crystal surface would not repeat and this is because they lack continuous smooth surfaces.
7. Explain why most elements, such as calcium, iron, potassium, sodium etc. are not minerals, but certain elements such as gold, silver, diamond, etc. can be called minerals? (10 points)
This is because these elements react with carbon thus leading to the formation of organic compounds. The other elements such as gold don’t react with carbon hence, they remain to be inorganic and minerals are usually inorganic.
8. Calcite and quartz could be both colourless. What is the single most important physical property through which quartz and be distinguished from calcite?
Hardness: quartz is usually harder than calcite. It is almost four times harder when compared to calcite. A large piece of quartz can crutch calcite while a large piece of calcite cannot crutch quartz.
9. Which is the single most important physical property through which hornblende can be distinguished from augite?
	The most important physical properties for distinguishing hornblende from augite are the cleavage. hornblende usually has a high reflective cleavage. On the other hand, augite cleavages are normally dull.
10. Describe step by step procedure on how unknown mineral can be identified using the mineral ID chat in your lab? (10 points) 
	. Collet a lot of data on the given specimen. Use identification methods which can identify both chemical and physical properties for different minerals.  Identify the chemical formulas and names of the given specimens.  Use the list of minerals provided by the mineral id table and then mark it as yes or no based on the identified physical properties. Finally, carry out chemical tests so as to narrow your choices
The following questions are for lab exercise 3
1 The following questions are about igneous rocks. (10 points per question).
1) Comparing and contracting samples 13 and 14 in the rock sample box in their textures
and chemical composition. Explain the possible causes of the difference in their textures. 
both sample 13 and 14 which include granite and rhyolite respectively both have the same characteristics and make up. Granite is formed when magma hardens after cooling within the earth’s crust. This allows it to form larger crystals because it takes a longer time to cool. On the other hand, rhyolite is an extrusive igneous rock it is formed when lava cools rapidly thus forming small rock crystals and this brings about their difference in texture.
2)  Explain for the forming environment and process of an igneous rock with a porphyritic texture
	These rocks are formed after a column of uprising magma cools in two steps. In the first step, magma is slowly cooled deep in the crust. This leads to the formation of huge crystal grains. In the second stage, magma cools at a high speed at shallow depths and this leads to the formation of small grains.

2 Use rock samples provided to answer the following question related to sedimentary rocks (10 points)
1) What is the most important criterion for you to physically tell a detrital sedimentary rock from a chemical sedimentary rock in your lad kit?
Detrital sedimentary rocks contain detrital particles this particle is usually sorted and at the same time rounded, on the other hand, chemical sedimentary rocks contain crystals precipitated from water.
2) Comparing sample 23 with 24, which one might have formed close to its source region (where sediments are produced). Explain your answer.
Sample 23 (conglomerate). This is because it has larger particles as compared to sandstone.
3) Study the metamorphic rocks provided in your lab kit and answer the following questions. (10 points per question)
1) Use one of the foliate rock samples to explain how metamorphic foliation is defined in this sample.
Metamorphic foliation is usually defined as the sheet-like metamorphic crystals growing in the same way as it can be observed in Mica's rocks which usually have sheet-like overlying layers.
2) Schist and phyllite could have been metamorphosed from the same pre-existing rock. Explain why they are different in texture (schist is coarser grained than a phyllite)
In schist mica grains are Large and its plates are discrete and visible, on the other hand, clay grains contained within slate recrystallizes forming mica grains.
4. Assuming both samples of arkose and granite are exactly the same in colour and grain size, what are the most important criteria for you to physically (from hand specimen, not in theory) to tell which one is granite and which one is an arkose? Explain. 
 One can differentiate the two by determining their lustre. Arkose is usually dull while granite is usually dull to grainy and has vitreous pearly sporadic parts.
5. Given that a sedimentary rock sample has layering and a metamorphic rock has foliation. How can you physically tell layering from foliation from these two samples?
Those rocks that have foliation has distinct established layers that are maintained even when hammered, on the other hand, rocks that have layering contains layer marks on them.
6. Use three rock samples in your lab kit (one for each type of rock) to explain how an igneous, sedimentary rock and metamorphic rock sample is named based on the rock identification charts provided in this lab (10 points)
For sedimentary rocks, they are named based on whether they have detrital particles in them or not. for example, sample 23,24,25,26 30 are detrital sedimentary rocks and sample 27, 28 and29 are chemical sedimentary rocks. For metamorphic rocks they are named based on whether they are foliated or non-foliated, for example, sample 18 and 20 are foliated and sample 15, 16, 17, 19, 21, are non-foliated. lastly, igneous rocks are named base on whether they are extrusive or intrusive. For example, intrusive include sample 13,14 and extrusive rocks include 7,8,9.
Bonus question: assuming that you pick up a rock sample randomly while you are walking on the beach at the Illinois state beach park. How can you tell if this rock is an igneous, sedimentary or metamorphic rock? (extra 20 points)
One can easily differentiate this rock by determining the characteristics of the rock.
Igneous rocks are hard in nature consist of crystals, are non-porous rock and they also have a rough texture and these characteristics make them different from metamorphic and sedimentary rocks.
Metamorphic rocks are porous in nature. This is one of the physical observable characteristics that can differentiate this kind of rocks from igneous and sedimentary rocks. 
Sedimentary rocks are non-crystalline in nature have layer patterns and bending planes. If the collected rock has this kind of characteristics then it qualifies to be a sedimentary rock.
	
	

