
Topic List for Exam 1 
 

1.1 – 3D Coordinate Systems 

 Extend basic notions such as coordinates and distances from 2D to 3D 

 Know equations of horizontal and vertical planes, circular cylinders, and spheres 

 Show that a surface is a sphere and identify radius and center 

 Describe a region in 3D using equations and/or inequalities 

 

1.2 - Vectors 

 Apply basic vector operations (scalar multiplication, vector addition and subtraction, 

magnitude, etc.) 

 Use both the magnitude-based and angle-based forms of the unit vector   

 

1.3 – The Dot Product  

 Use the dot product to find the angle between vectors, and to determine whether the angle 

between vectors is acute, obtuse, or right 

 Use the dot product to find the projection of one vector onto another vector 

 

1.4 – The Cross Product 

 Calculate the cross product of two vectors by hand and w/ calculator 

 Use the cross product to find the area of a parallelogram and the volume of a 

parallelpiped 

 Know the properties of the cross product, mainly: v w  is orthogonal to both v  and w  

 Use the scalar triple product to show that three vectors are coplanar 

 

1.5 – Equations of Lines and Planes in 3D 

 Represent a line in 3D from various given information in either vector-equation or 

parametric-equations form (do not need to know symmetric form) 

 Write the equation of a plane from various given information 

 

1.6 – Applications of 3D Lines and Planes 

 Determine whether two lines are parallel, intersecting, or skew (if intersecting, find the 

point of intersection) 

 Determine the point at which a plane and a line intersect 

 Determine whether two planes are parallel, perpendicular, or neither 

 Find the angle between two non-parallel planes 

 Find the distance between two parallel planes 

 Determine the line of intersection of two planes 

 

1.7 – Cylinders and Quadric Surfaces 

 Classify cylinders and quadric surfaces (a word bank will be provided) 

 Describe traces obtained by intersecting cylinders and quadric surfaces with horizontal 

and vertical planes 

 

 



1.8 – Cylindrical and Spherical Coordinates 

 Convert a point between rectangular and cylindrical coordinates 

 Convert an equation between rectangular and cylindrical coordinates 

 Identify the level surfaces in the cylindrical coordinate system 

 Convert a point between rectangular and spherical coordinates 

 Convert an equation between rectangular and spherical coordinates 

 Identify the level surfaces in the spherical coordinate system 

 

 


