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Queen Elizabeth Regional High School
Earth Systems 3209

Midterm Examination 2014
Name: _______________

Date: ________________
Slot Number: _________
Value: 100%
Time: 2 Hours
· Students must complete Part A and Part B of the examination.
· Students must use the SCANTRON FORM for recording their responses to the multiple choice items (i.e. Part A).
· All extended response items (i.e. Part B) are to be answered on the examination and therefore, no extra paper should be required.
· All students should use the full two hours to complete the two hour examination.
Instructions:
Part A: Multiple Choice Items. (70 Marks)

· On the SCANTRON form provided and using a No. 2 pencil, shade the letter that corresponds to the correct answer in relation to each multiple choice item.
Part B: Extended Response Items. (30 Marks)
· Students must complete all items in the space provided below each item.
Part A: Multiple Choice Items. (70 Marks)

· On the SCANTRON form provided and using a No. 2 pencil, shade the letter that corresponds to the correct answer in relation to each multiple choice item.
1. Which minor branch of Earth Science studies the arrangement of atoms in minerals?
(A)
crystallography
(B)
geomorphology
(C)
seismology
(D)
volcanology
2. Which is a major branch of Earth Science?

(A)
geomorphology
(B)
hydrology
(C)
oceanography
(D)
paleontology
3. Based on the Nebular Hypothesis, which Earth sphere formed first?
(A)
atmosphere

(B)
biosphere

(C)
geosphere

(D)
hydrosphere
4. Which letter in the diagram (NOT TO SCALE) corresponds to the layer of Earth that is solid, 1216 kilometers thick, and comprised of iron and nickel?
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(A)
A

(B)
B

(C)
C

(D)
D

5. Based on the Nebular Hypothesis, how old is Earth thought to be?

(A)
4.5 billion years

(B)
10 thousand years

(C)
20 billion years

(D)
66 million years
6. Which best explains the difference in density between the asthenosphere and outer core?

(A)
atomic arrangement
(B)
chemical composition
(C)
porosity

(D)
thickness

7. Which process is being described in the statement below?
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(A)
Big Bang

(B)
metamorphism
(C)
segregation
(D)
volcanic outgassing
8. Which is the most accurate statement about Earth’s interior?

(A)
crust is thickest beneath the continents
(B)
inner core is composed of liquid (molten) silicon and aluminum
(C)
pressure within the inner core decreases with increasing depth

(D)
temperature inside Earth increases with progression towards the surface

9. Which major branch of Earth Science examines earth, its form and composition, and the changes it has undergone and is undergoing?
(A)
astronomy
(B)
geology

(C)
meteorology

(D)
oceanography

10.    SEQ CHAPTER \h \r 1A sample of wood is found to contain only 6.25% of its original carbon-14( 1/2-life
        5730 years). Approximately how old is the sample?


(A)
 11460 years



(B)
 5730 years


(C)
 22920 years



(D)
 17190 years
11. Which stage of the Nebular Hypothesis is evident in the graphic below?
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(A)
1

(B)
2

(C)
3

(D)
4

12. Which statement best represents how relative time is correctly used in Earth Science?

(A)
 Dinosaurs became extinct 65 million years ago.


(B)
 Dykes and sills are younger than surrounding rock.

 
(C)
 The rock is 500 million years old.

 
(D)
 The rock unit above is older than the rock unit below.

13. Which accurately describes the lithosphere?

(A)
liquid layer within the mantle
(B)
plastic layer that is approximately 10 % molten and 600 kilometers thick

(C)
rigid and brittle layer that is approximately 100 kilometers thick and contains the crust
(D)
solid layer within the core
14. Which two factors were responsible for the origin of segregation?

(A)
condensation and weathering
(B)
Earth’s rotation and erosion

(C)
particle collisions and radiometric decay
(D)
volcanism and gravitational forces
15. In the diagram below (NOT TO SCALE), the “Moho” is situated between which two layers?
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(A)
A and B

(B)
A and C

(C)
B and C

(D)
B and D

16. Which rock dominates oceanic crust?

(A)
basalt

(B)
conglomerate

(C)
granite

(D)
siltstone

17. Which is the correct order of Earth’s layers based on decreasing density and pressure?
(A)
inner core, outer core, mantle, lithosphere

(B)
lithosphere, mantle, outer core, inner core

(C)
mantle, inner core, outer core, lithosphere

(D)
outer core, lithosphere, inner core, mantle

18. Who formulated the Law of Uniformitarianism?

(A)
James Hutton

(B)
Nicholas Steno

(C)
Tuzo Wilson

(D)
William Smith

19. Which suggests that major Earth features (e.g., canyons, islands, mountains, oceans) are the result of sudden disasters of unknowable causes in Earth’s past?

(A)
catastrophism

(B)
segregation
(C)
superposition

(D)
uniformitarianism
20. Which is an example of relative time?

(A)
comparing ratios between parent and daughter isotopes in rock and bone samples

(B)
comparing the positions of layers in a sedimentary rock sequence

(C)
counting growth rings in a cut tree

(D)
counting varves in a drill core sample taken from the bottom of a glacial lake

21. Which is an absolute dating technique?

(A)
cross-cutting relations

(B)
glacial varves

(C)
superposition

(D)
unconformities

22. Which suggests that “Layer C” is the youngest of the three layers in the diagram below?
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(A)
cross-cutting relations

(B)
fossil succession

(C)
inclusions

(D)
superposition

23. Which geologic structure is indicated by the arrow below?
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(A)
angular unconformity

(B)
buried lava flow

(C)
disconformity

(D)
fault

24. Which radioactive isotope could be used to date the bones of a discovered animal?
(A)
carbon - 14

(B)
potassium - 40

(C)
rubidium - 87

(D)
uranium – 238
25. What does “B” represent in the cross-section below?
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(A)
buried lava flow

(B)
faulted igneous rock

(C)
folded sedimentary rock
(D)
magma intrusion

26. Based on the diagram below, which geologic feature is evident in “Rock Unit X”?
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(A)
cleavage
(B)
contact metamorphism
(C)
inclusions
(D)
intrusions
27. What is the age of the rock described below?
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(A)
2.6 billion years

(B)
3.9 billion years

(C)
4.2 billion years

(D)
5.5 billion years
28. Radioactive atoms of potassium-40 will decay with a half-life of 1.3 billion years. How many billion years will it take for 20,000 atoms of potassium-40 to decay so that 1,250 atoms remain?

(A)
1.3

(B)
2.6

(C)
3.9

(D)
5.2

29. Which event occurred approximately 66.0 million years ago?
(A)
Earth originates
(B)
extinction of dinosaurs and other reptiles
(C)
extinction of trilobites and other marine species
(D)
humans develop
30. Which period is part of the Paleozoic Era?

(A)
Cambrian
(B)
Jurassic
(C)
Quaternary
(D)
Triassic

31. What percent of the radioactive isotope K-40 (half-life = 1.3 billion years) will remain in a sample after 5.2 billion years?
(A)
6.25 %
(B)
12.5 %
(C)
25 %
(D)
50 %
32. A wood sample contains 12.5 % of its original Carbon-14 isotopes. If the half-life of carbon-14 is 5,730 years, how old is the sample?

(A)
11, 460 years

(B)
17, 190 years

(C)
22, 920 years

(D)
28, 650 years

33. Based on the information given below, how long has it been since the pyroclastic material settled after being released from a violent volcano?


(A)
401 years
(B)
802 years

(C)
1604 years

(D)
3208 years
34. Which life form evolved last in the rock record?

(A)
amphibians

(B)
fish

(C)
invertebrates
(D)
reptiles
35. Which is most important for aiding in the formation of a fossil?

(A)
burial in coarse-grained sediment (e.g. gravel)
(B)
high rate of weathering and erosion

(C)
presence of hard body parts

(D)
slow burial in a deep water environment
36. Which is an example of a trace fossil?

(A)
dinosaur bone
(B)
dinosaur trackway
(C)
mold of a clam shell
(D)
petrified tree stump
37. Which era is referred to as the “age of amphibians”?

(A)
Cenozoic

(B)
Mesozoic

(C)
Paleozoic

(D)
Precambrian
38. Which could serve as an index fossil for the Cambrian Period of the Paleozoic Era?

(A)
brachiosaurus dinosaurs

(B)
olenellus trilobites

(C)
saber-toothed cats

(D)
tree frogs

39. Which method of fossilization would ensure that growth rings in a tree would get preserved?

(A)
carbonization

(B)
cast

(C)
mold

(D)
petrifaction

40.  SEQ CHAPTER \h \r 1Which is the correct order of the major divisions of geologic time from oldest to

       youngest?


oldest 



youngest
(A)
 Paleozoic , Precambrian, Cenozoic , Mesozoic

(B)
 Paleozoic , Precambrian, Mesozoic, Cenozoic

(C)
 Precambrian, Paleozoic, Cenozoic, Mesozoic

(D)
 Precambrian, Paleozoic, Mesozoic, Cenozoic

41. Which pair of rocks has the same mineral composition?

(A)
diorite - andesite
(B)
diorite - basalt
(C)
gabbro - rhyolite
(D)
gabbro - granite
42. Which statement is true regarding minerals?

(A)
They are liquid (molten).

(B)
They are made in science laboratories.
(C)
They are naturally-occurring.
(D)
They are organic compounds.
43. Which refers to atoms of the same element that differ based on mass number as well as the number of neutrons?

(A)
compound

(B)
ion

(C)
isotope

(D)
molecule
44. Which is the hardness range of a mineral that can be scratched by a copper penny, but cannot be scratched by a fingernail?
(A)
2.5 – 3.5
(B)
3.5 – 4.5

(C)
4.5 – 5.5

(D)
5.5 – 6.5
45. Which property is most useful for identifying a large number of different minerals?

(A)
acid test
(B)
colour

(C)
cleavage
(D)
fluorescence

46. Igneous rocks are classified on the basis of what?
(A)
The abundance of the minerals quartz and olivine.
(B)
The composition of minerals as well as the texture.

(C)
The temperature of the lava and the number of deposited sedimentary layers.
(D)
The temperature and moisture content of the molten.
47. Minerals consisting of an atomic structure of chlorine or fluorine with sodium, potassium, or calcium belongs to which mineral group?
(A)
carbonates

(B)
halides
(C)
oxides
(D)
silicates
48. In which mineral group does potassium feldspar (KAlSi3O8) belong?

(A)
carbonates
(B)
halides
(C)
silicates
(D)
sulfates
49. Which mineral displays the cleavage pattern and crystal form shown in the diagram below?
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(A)
biotite mica
(B)
potassium feldspar
(C)
pyrite
(D)
quartz

50. Which igneous rock is matched with its correct texture?

[image: image9.emf]
51. Which rock is classified as igneous extrusive/volcanic?
(A)
basalt
(B)
diorite
(C)
gabbro
(D)
granite
52. Mr. Abbott discovered a mineral sample near Foxtrap, that has a mass (in air) of 90 grams and a volume of 20 cm3. The sample Mr. Abbott found is which mineral?
Mineral 



Specific Gravity
(A)
barite




4.5
(B)
calcite




2.7
(C)
galena




7.6
(D)
native copper



8.9
53. Which mineral exhibits hexagonal crystal form and conchoidal fracture?
(A)
calcite

(B)
feldspar

(C)
halite
(D)
quartz
54. What are the four most abundant elements in Earth’s continental crust?

(A)
Al, O, Ca, K
(B)
Fe, Al, K, Mg
(C)
O, Si, Al, Fe
(D)
Si, Al, Na, Mg
55. How many directions (or planes) of cleavage are in the minerals biotite mica and muscovite mica?

(A)
one
(B)
two
(C)
three
(D)
four
56. Which two properties would best distinguish between calcite and quartz?

(A)
colour and luster
(B)
crystal form and hardness
(C)
luster and streak
(D)
magnetism and colour
57. Given the information below, what is the order of minerals from softest to hardest?
Information:

      • Diamond scratches potassium feldspar.

• Potassium feldspar scratches calcite.

• Calcite scratches gypsum.

softest 


hardest

(A)
diamond → potassium feldspar → calcite → gypsum
(B)
diamond → potassium feldspar → gypsum → calcite

(C)
gypsum → potassium feldspar → calcite → diamond
(D)
gypsum → calcite → potassium feldspar → diamond
58. Which mineral is correctly paired with its economic use?

	
	Mineral
	Economic Use

	(A)
	Barite
	glass

	(B)
	Chalcopyrite
	copper wire

	(C)
	Galena
	drilling mud

	(D)
	Sphalerite
	wallboard


59. Dark-coloured minerals comprise mafic (dark) igneous rocks. Which is a dark-coloured mineral?

(A)
hornblende

(B)
muscovite mica
(C)
potassium feldspar

(D)
talc
60. Which atomic structure is the building block of all silicate mineral?

(A)
chromium - aluminum octahedron

(B)
chromium - oxygen octahedron

(C)
silicon - aluminum tetrahedron

(D)
silicon - oxygen tetrahedron

61. Which rock forms from high temperatures, high pressures, and the existence of hot chemical fluids (e.g. hot water)?

(A)
conglomerate
(B)
granite
(C)
sandstone
(D)
schist
62. Why do extrusive/volcanic igneous rocks have smaller crystals than intrusive/plutonic igneous rocks?

(A)
extrusive rocks cool faster than intrusive rocks

(B)
extrusive rocks cool slower than intrusive rocks

(C)
extrusive rocks melt faster than intrusive rocks

(D)
extrusive rocks melt slower than intrusive rocks

63. Which mineral gives a characteristic red-brown streak when rubbed across a streak plate?

(A)
calcite

(B)
gypsum

(C)
hematite

(D)
quartz

64. Which mineral group is the most abundant in Earth’s crust and comprises of minerals that are light in colour due to the presence of the element aluminum?

(A)
carbonates

(B)
oxides

(C)
sialic silicates

(D)
simatic silicates

65. Which mineral is correctly paired with its economic use?

	
	Mineral
	Economic Use

	(A)
	bauxite
	Iron

	(B)
	graphite
	aluminum soda cans

	(C)
	hematite
	pencil lead lubricant

	(D)
	talc
	baby powder


66.  SEQ CHAPTER \h \r 1What does Bowen’s Reaction series tell us about the crystallization of magma?
(A)
 Different minerals crystallize at different temperatures.

(B)
 All minerals in a magma crystallize at the same time.

(C)
 Any given magma will only produce one rock type.

(D)
 As crystallization continues the minerals that crystallize become less complex.
67.  SEQ CHAPTER \h \r 1At which geologic boundary did the mass extinction of marine species including

       trilobites occur? 
(A)
Cretaceous-Tertiary



(B)
Cretaceous-Triassic

(C)
Permian-Tertiary



(D)
Permian-Triassic
68.   SEQ CHAPTER \h \r 1 Which mineral group has a noticeable reaction when dilute hydrochloric acid (HCl) 
         is applied to the surface?

(A)
carbonates




(B)
silicates

(C)
oxides





(D)
sulphides
69.   SEQ CHAPTER \h \r 1Which type of igneous texture is shown in the diagram below?












       1cm

(A)
 aphanitic




(B)
 phaneritic

(C)
 porphyritic




(D)
 vesicular

70.  SEQ CHAPTER \h \r 1Which one of the following is credited with formulating the law of  Faunal
      Succession?

(A)
 Nicolaus Steno



(B)
 William Smith

(C)
 James Hutton




(D)
 Lord Kelvin

Part B: Extended Response Items. (30 Marks)

· Students must complete all items in the space provided below each item.
71.
Use the diagram below to answer items (i), (ii), and (iii).
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(i)
Identify the law which can be used to distinguish between the ages of rock layers X and Y. (1 Mark)
__________________________________________

(ii)
Explain your choice.​​​​​ (1 Mark)
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

(iii)
Explain the process that is represented by the symbol “X” in the diagram above. (i.e. X  X  X  X  X  X) (1 Mark)

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

(iv)
Why are there no X's along the top of the basalt feature? ( 1 mark )

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

72.
The southern portion of the Burin Peninsula was struck by a tsunami (i.e. tidal wave) in 1929, which was triggered by an earthquake that occurred offshore and subsea. Explain, using a geological law, why the people on the Burin Peninsula and surrounding areas should expect another tsunami to strike again in the future. (3 Marks)
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
73.
Explain why specific gravity is a better property for identifying an unknown

mineral rather than luster or colour. (2 Marks)
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

74.
Explain one process that occurs at location X and one process that occurs at location Y. (3 Marks)
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Location X:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Location Y:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
75.
Explain one similarity and two differences between the minerals diamond and graphite. (3 Marks)
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

76.
If you were given a sample of an unknown mineral discovered near Gander, Newfoundland, briefly describe how you would test the mineral properties listed below. (6 Marks)
Streak:

________________________________________________________________________
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Hardness:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Specific Gravity:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Cleavage:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

77.
Explain three reasons why colour is of limited value in identifying an unknown mineral sample. (3 Marks)

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
78.  SEQ CHAPTER \h \r 1With reference to the following diagram.



i) Is letter H a buried lava flow or a lava intrusion? How do you know?   2%

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


ii) Would the rocks in A and H be fine or coarse grained? Explain why.  2%

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


iii) How do we know that letter A came after letter I in the sequence?
2%

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

PRACTICE





Earth’s melted interior allows the high density materials (e.g., nickel, iron, magnesium) to sink towards the center and the low density materials (e.g., aluminum, copper) to float towards the surface.





B





X





Information:


802 alternating dark/fine-grained and light/coarse-grained sedimentary layers exist at the bottom of a deep glacial lake in Northern Canada above a layer of pyroclastic material.








