
Guide to Quiz on Mathematica for Calculus III 

• Be able to define a scalar, or vector-valued functions of several variables, being able to distinguish 
between what is a function of one variable 𝑓𝑓(𝑥𝑥) in ℝ2, a function of two variables 𝑔𝑔(𝑥𝑥, 𝑦𝑦) 
corresponding to a surface in ℝ3, a parametric curve 𝒓𝒓(𝑡𝑡) in ℝ2, a parametric space curve 𝒓𝒓(𝑡𝑡) in ℝ3, 
or a parametric surface 𝒓𝒓(𝑢𝑢, 𝑣𝑣) in ℝ3. 
 

o f[x_]:=x^3 
o f[x_,y_,z_]:=x^2-3y^5+Sin[x] 
o r[u_,v_]:= {3u,3*5^(v)} 

 
 

• Be able to Plot: 
 

o A function of one variable 𝑓𝑓(𝑥𝑥).  -> Plot[] 
o A function of two variables 𝑔𝑔(𝑥𝑥,𝑦𝑦) -> Plot3D[] 
o Implicitly defined curves, or surfaces such as 𝑥𝑥2 + 𝑦𝑦2 = 1, or 𝑥𝑥2 + 𝑦𝑦2 + 𝑧𝑧2 = 3𝑥𝑥2 -> 

ContourPlot3D [] 
o Space curves, and space surfaces defined parametrically -> ParametricPlot3D[] 

 
 

• Be able to take single, double, or triple integrals within any coordinate system with a numerical 
accuracy of up to 1000 significant digits. 
 
 

• Be able to take the partial derivative of any multi-variable scalar or vector-valued function, and 
evaluate it at a specific point.  For example, to find 𝑓𝑓′(3) where 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2, use 𝐷𝐷[𝑥𝑥^2, 𝑥𝑥]/. 𝑥𝑥 → 3 
 
 

• Be able to compute the magnitude, dot product, cross product of any given vectors of any given 
dimension 
 
 

• Be able to combine several plots into one single plot by using Show[].  For example, be able to plot 
the vector field 𝑭𝑭(𝑥𝑥,𝑦𝑦, 𝑧𝑧) along with a parametrically defined surface 𝒓𝒓(𝑢𝑢, 𝑣𝑣) in a single plot. 
 

• Given any two three-dimensional non-parallel vectors, to be able to plot the vectors and their cross 
product by using Graphics3D[Arrow [   ] ] on the same coordinate system as the plane defined by the 
two vectors.  See below: 

o u={1,2,3} 
o v={3,5,2} 
o 𝑜𝑜 = {0,0,0} 
o Graphics3D[{Blue, Arrow[{𝑜𝑜,𝑢𝑢}], Arrow[{𝑜𝑜, 𝑣𝑣}], Arrow[{𝑜𝑜,𝑢𝑢 ⨯ 𝑣𝑣}]}] 
o ParametricPlot3D[𝑡𝑡 ∗ 𝑢𝑢 + 𝑠𝑠 ∗ 𝑣𝑣, {𝑡𝑡,−2,2}, {𝑠𝑠,−2,2}] 

 


