
MAT 155 Final Review  
Spring 2008 

 
In order to prepare for the final, be sure to go over the previous test review sheets, in addition to completing 

this review.  This review should give you a general sense of what to expect, but problems selected on the final 

are not necessarily limited to those on this review sheet. 

 

Complete the following on a separate sheet of paper. 
 
1.  Verify Euler’s Formula works for a rectangular prism, a triangular pyrmid, and an octahedron. 
Rectangular prism 8 vertices, 6 faces, 12 edges, so 8 + 6 = 12 + 2 holds 
Triangular pyramid 4 vertices, 4 faces, 6 edges, so 4 + 4 = 6 + 2 holds 
Octahedron 6 vertices, 8 faces, 12 edges, so 6 + 8 = 12 + 2 holds 
2.  Visualize a cone.  What shapes can be made with planar cross sections? 
Parabola, hyperbola, circle, elipse, triangle 
3.  Sketch a net for the following shapes:  cone, cylinder, rectangular prism, and square-based pyramid. 

 
4.  How are a cylinder and a prism alike?  How are they different? 
Both have parallel bases – cylinder has parallel circles for bases & prism may have any other polygon for 
parallel bases (e.g. square, rectangle, hexagon, pentagon, etc.) 
Prism has lateral faces that are usually rectangles, cylinder has one single rectangle that is folded around the 
circular bases to form the sides (not considered faces) 
5.  Assume line l is parallel to line m.  Find all missing angles and explain how you found each angle. 

 
 
6.  Measure the following angles. 

 

l 
 
 
 
 
m 

  110° 

30° 

Starting at the 30° angle and 
moving clockwise, the angles are:  
80, 70, 30, 80, and 70 
Starting at the 110° angle and 
moving clockwise, the angles are:  
70, 110, and 70 
The lower left corner of the triangle 
has angles 80, 100, 80, 100 



7.  Joey looks through a periscope with a mirror placed in the following position.  Trace a path of his line of 
sight. 

 
8.  What are the three ways in which two circles can meet? 
No points, 1 point or 2 points 
9.  Can the following lengths make a triangle?  Explain.  (If you are able to make a triangle, decide if it is a right 
triangle or not.) 
 a.  4 in, 7 in, 10 in yes, it can make a triangle since 4 + 7 > 10; to check and see if it is a right triangle, 
use Pythagorean Theorem, so check and see if 42 + 72 = 102, since 16 + 49 ≠ 100 it is not a right triangle 
 b.  5 cm, 9 cm, 3 cm no, it cannot make a triangle since 5 + 3 is not greater than 9 
 
10.  Complete the following with always, sometimes, or never. 
 a.  An equilateral triangle is a right triangle.never 
 b.  An isosceles triangle is an obtuse triangle.sometimes 
 c.  An acute triangle is a scalene triangle.sometimes 
 d.  A rectangle is a quadrilateral.always 
 e.  A rhombus is a square.sometimes 
 f.  A square is a parallelogram.always 
 
11.  Complete the following with the name of the appropriate quadrilateral. 
 a.  A quadrilateral is a  rectangle   if and only if its angles are right angles. 
 b.  A quadrilateral is a  rhombus   if and only if its sides are congruent. 
 c.  A quadrilateral is a  square   if and only if its diagonals are congruent and perpendicular  

bisectors of one another. 
 
12.  Explain why the sum of the degrees of the interior angles of any convex polygon is (n-2)180. 
If you choose a single vertex in any n-sided convex polygon and connect it to every other vertex, you make n-2 
triangles within the polygon (i.e. a pentagon will have 3 triangles drawn inside).  Since the sum of the degrees 
of the interior angles of triangle is 180, the total degrees on the interior of any polygon is (n-2)180 
13.  The sum of the degrees of the exterior angles of any convex polygon is  360 . 
 
14.  Describe the reflectional and rotational symmetry of the following figures. 

 
 72° rotational             180° rotational        no rotational symmetry 
 symmetry  symmetry 
 5 lines of symmetry    2 lines of symmetry     1 line of symmetry 
15.  Sketch a four-sided shape in the first quadrant – label this shape X.  Translate your shape down four units 
and left 5 units – label this shape X’.  Rotate your shape 180° counterclockwise – label this shape X’’.  Reflect 
your shape over the x-axis – label this shape X’’’. 
 

mirror 
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16.  A flag is 3 feet wide by 7 feet long.  Anton wants to create a replica drawing of the flag that is 12 inches 
wide.  How long will his replica drawing be?  (Use at least two different methods for solving scaling problems 
to solve this problem.) 7/3 
17.  

 
 a.  What measurements must you know in order for triangle ABC to be congruent to triangle AED by the  

SSS triangle congruence postulate? side AB congruent to side AE, side BC congruent to side DE, side 
AC congruent to side AD 
 b.  Assume AB is congruent to AE, AD is congruent to AC and angle B is congruent to angle E.  What  

can we say about triangles ABD and AEC?  Nothing – we’re given SSA – this is not enough to know 
that the two triangles are congruent 
 
18.  Assume right triangle ABC is similar to right triangle XYZ, where angle B is the right angle.  What can you 
say about the angles of the two triangles?  If side AB is 3, side AC is 10 and side XY is 9, how long is side BC?  
How long is side XZ?  How long is size YZ? angle A is congruent to angle X, angle B is congruent to angle Y, 
angle C is congruent to angle Z; BC=√91, XZ = 30, YZ = 3√91 
 
19.   a.  How long is a 12 yard rope in inches? 432 inches 
 b.  A batch of cookies calls for 2 ½ cups of flower.  How many ounces of flour are needed for 3 batches  

of cookies? 60oz 
 c.  75 mph =   33.528   meters per second 
 d.  1234 mm =  12.34     dm 
 
20.  Estimate the measure of the following objects by using the indicated units. 
 a.  length of a pencil in inches about 8 inches or so 
 b.  length of a semi in meters about 10 meters or so 
 c.  amount of liquid in a coffee cup in mL about 300 mL or so 
 d.  mass of a semi in kg about 2000 kg or so 

    A 

    B C                          D           E 

X 
 
X’ (a little off, but 
you get the idea) 
 
X’’ 
 
X’’’ 
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21.  Why do we add when we do perimeter?  Why do we multiply when we find area of a rectangle?  Why do 
we multiply when we find volume of a cube? Add for perimeter by thinking about walking around the outside 
of an object.  Multiply to find area of a rectangle by thinking of an MxN rectangle as having M rows of N 
squares.  Multiply to find volume of a cube by thinking of an MxNxP rectangle as having M layers of NxP 
arrays. 
 
22.  Why does C=2πr?  Why is the area of a circle A=πr2 (think about relating area of a circle to area of a 
parallelogram)? C=2πr because π is found by measuring C/d.  If we replace d with 2r and cross multiply we get 
C=2πr.  Area of a circle is A=πr2 because if we break a circle into 8 segments and rearrange them to make a 
“parallelogram” we use A=bh with b= ½ (2πr) and h = r.  Substituting these values, we get that A = 1/2 (2πr) r.  
Simplifying gives us A=πr2. 
 
23.  Explain how the area formula of a trapezoid can be derived using the area formula for two triangles. 
Create one diagonal through the trapezoid.  The diagonal break the trapezoid into two triangles, one with base = 
b1 and the other with base = b2.  Both triangles have height = h.  So area of first triangle is A= ½ b1 h. and area 
of second triangle is A = ½ b2 h.  Adding the area of the two triangles gives us A = ½  b1 h + ½ b2 h.  Factoring 
out like terms leaves us with A = ½ (b1 + b2) h 
24.  .  Describe why the surface area of a cylinder is A =  2πr2 + 2πrh.  Describe why the volume of a cone is 
V=1/3 πr2h. 
The surface area of a cylinder is made up of 2 circles and one rectangle wrapped around the circles.  So, the 
surface area is the area of the two circles, or 2πr2, plus the area of the rectangle (which has length equal to the 
circumference of the circle bases and height h), or  2πrh. 
The volume of a cylinder is area of the base x the height, or πr2h.  Since we can fit three cones with similar 
height and radius into one cylinder, the volume of a cone is 1/3 the volume of the cylinder, or 1/3πr2h. 
25.  The ratio of the sides of two shapes is 2:3.  If the area of the first shape is 24cm2, what is the area of the 
second shape? 
Since the ratio of the sides is 2:3, the ratio of the volumes is 22:32 or 4:9.  So, using the proportion 4/9 = 24/x, 
we find x = 54 cm2. 
26.  Determine the area and perimeter of the following shapes. 
 

 
Assume the trapezoid base is broken into   A = 9π cm2    Use Pythag Thm to find the 
segments of length 1cm, 5cm, and 3cm  C = 6 π cm   missing side, 5.7cm. 
Then using Pythag Thm to find slanted sides      Then A=11.5 cm2  
length 2.2cm and 3.6cm.  Then A = 14 cm2      and P = 16.7cm 
and P = 19.8cm. 
27.  Determine the volume and surface area of the following solids. 

 
V=12 cm3 and SA = 32 cm2        V = 50 π cm3 and SA = 70 π cm2  
 
 

2cm 

 2cm 
 

   3cm 
2cm 

r=5cm 

r=3cm 
5cm 

2cm 7cm 

4cm 

9cm 
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28.  Evaluate the following expressions. 
 a.  27 x 13 + 10 x 4    b.  3x2 – 4x + 2 for x=-1 
      39     9      8     5 
 2      9 
29.  For each of the following word problems, use strip diagrams to set up and solve an equation. 
 a.  Suppose there are x dollars in a bank account.  When 2/3 of the money is removed and another $200  

added, there is $600.  How much money was there initially?  $1200 
 b.  You have 3 more quarters than dimes and twice as many nickels as dimes in your pocket.  You have  

$4.80 in your pocket.  How many nickels, dimes and quarters do you have? 9 dimes, 12 quarters, 18 
nickels 
 
30.  Solve the following equation using number sense:  x + 5 = 9  How does number sense help you solve this 
equation? x=4, think about what number is added to 5 to make 9 
 
31.  Solve the following equation using algebra tiles.  Be sure to relate each step of your use of tiles with the 
corresponding algebraic representation:  2x – 3 = x + 1 x = 4 (be sure you understand how to demonstrate the 
steps of solving this equation with tiles) 
 
32.  Write one expression for area of the floor plan and one for perimeter of the floor plan. 

 
P = 4x and A = x2 – 4y2   
 
33.  Use a box array to represent the other side of the equation:   (x – 4)2 = x2 - 8x +  16  
 
34.  Fill in the table below to determine how many boxes would be needed if there are n boxes on the bottom 
row. 

 
 
 
 
 
 

Figure #  1 2 3 4 5 6 10 100 n 

# of Squares 1 4 9 16 25 36 100 10000 n2 

 
35.  For each sequence, find the next three terms.  Then, find a rule to describe the nth term. 
 a.  3, 5, 7,  ,  ,   9, 11, 13    2n+1 
 b.  32, 16, 8,   ,  ,   4, 2, 1    64(1/2) n 
 
36.  A pattern consists of triangle, triangle, square, circle, triangle, triangle, square, circle, … 
 a.  What will the 50th term be? triangle 
 b.  How many triangles will there be if there are 150 shapes total? 76 
 
 
 
 
 

The “plus” sign consists of an x-
by-x square with y-by-y squares 
cut out of each corner 
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37.  Draw a graph to represent the following situations. 
 a.  The height above ground of a child climbing a slide and then sliding down. 

 
 b.  Temperature versus time of day for a day that starts out cold, slowly warms throughout the day, then  

suddenly drops when the sun goes down and a storm comes in. 

 
38.  Make a table and graph to represent the following functions. 
 a.  The number of folds in a piece of paper and the number of sections created. 
 b.  y = -2x+ 1 
 
39.  How are the graphs of the following functions different? 
 a.  y = 2x + 1 and y = 2x – 3 same slope, second graph is four spaces lower than the first graph (i.e. the 
y-intercept of the first graph is (0,1) and the y-intercept of the second graph is (0, -3) 
 b.  y = 2x + 1 and y = 2x2 +  1 same y-intercept, but the first graph is a straight line and the second graph 
is a parabola 
 c.   y = ½ x and y = 2x same y-intercept, but the first graph is “flatter” than the second since is has a 
smaller absolute value for the slope 
 
40.  Describe the following data as continuous, discrete or categorical.  Then determine which type(s) of 
graph(s) would best represent that type of data set. 
 a.  favorite m&m color categorical – pictograph, bar graph, circle graph 
 b.  height of students at NAU continuous – histogram, box-and-whisker 
 c.  quiz scores discrete – bar graph, box-and-whisker, stem-and-leaf 
 
41.  Be able to make and/or interpret the following types of graphs: line graphs, scatterplots, histographs, bar 
graphs, circle graphs, frequency plots, dot plots, pictographs, stem-and-leaf plots, box-and-whisker plots, Venn 
diagrams 
 
42.  Let’s say you want to determine what the favorite soda type is of students at NAU.  Should you interview 
those that come in and out of the library?  Why/why not?  How should you select your sample? Interviewing 
people that come out of the library is not a representative sample of the entire student population at NAU.  In 
order to be sure there is no bias in the sample you should use simple random sampling.  One way to do this 
would be to randomly select student ID #s from university records and contact those students for polling. 
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43.  Find the mean, median and mode and the range, IQR, and standard deviation for the following set of quiz 
scores:  19, 22, 23, 25, 19, 25, 18, 25, 20, 19 median = 21, mode = 19 & 25, mean = 21.5, range = 7, IQR = 6, 
standard deviation = 2.84 
 
44.  Prof G’s last set of quiz scores had a mean of 20 points with a standard deviation of 1.3 points.  Assume the 
scores are normally distributed.  What percent of scores lie within 2 s.d. of the mean?  Use the information 
provided to sketch a normal curve for the data. 95% of scores lie within 2 s.d. of the mean 
Normal curve should indicate a mean of 20.  One s.d. above and below mean are labeled with 18.7 and 21.3.  
Two s.d. above and below the mean are labeled with 17.4 and 22.6.  Three s.d. above and below the mean are 
labeled with 16.1 and 23.9. 
 
45.  Explain standard deviation and mean so that a 4th grader would understand. The mean distance of all the 
points in one data set from the mean of the data set. 
 
46.  Assume you’re given a bag with 2 red, 3 green and 1 yellow marble.  Find the following: 
 a.  P(red) 2/6     b.  P(red or green) 5/6 
 c.  P(not red) 4/6    d.  P(red then green in two draws with replacement) 6/36 
 e.  P(yellow then blue without replacement) 0 
 f.  Identify all possible outcomes. {r, r, g, g, g, y} 
 g.  Identify the sample space. {r, g, y} 

h.  Is this sample space uniform or nonuniform? Non uniform 
 
47.  Assume you roll a regular.  Find: 
 a.  P(two 3’s in two rolls) 1/36   b.  P(prime or odd) 3/6 
 c.  P(even or square) 4/6    d.  P(odd) 3/6 
 e.  Is this sample space uniform or nonuniform? uniform 
 
48.  Assume your draw cards from a single regular deck.  Find the following: 
 a.  P(Q or K) 8/52    b.  P(not a face card) 40/52 
 c.  P(red or heart in one draw) 38/52  d.  P(3 then 10 in two draws with replacement) 16/2704 
 e.  P(Q then K in two draws without replacement)  16/2652 
 f.  P(face or club in one draw)   22/52 
 
49.  Explain the difference between theoretical and experimental probability. 
Theoretical probability is what we expect to happen based on counting and figuring out expected probabilities.  
Experimental probability is what actually happens when we perform a probability experiment. 
50.  Explain the “law of large numbers.” 
As the number of trials in a probability experiment increases, the experimental probability gets closer to the 
theoretical probability. 


