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Question_1 

[Solution] 

 

 

Question_2 

[Solution] 

Using the Pythagorean theorem to find the length of a vector from the lengths of its x component and y component. 

 

Question_3 

[Solution] 

With the vector u = (-2, 0), the vector v = (1.5, 1.5), and the vector w = (4, 1),  

u + v = (-0.5, 1.5)  

v + w = (5.5, 2.5)  

u + w = (2, 1)  

u + v + w = (3.5, 2.5) 

 

Question_4 

[Solution _Python] 
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Question_5 

[Solution] 

If you add two vectors u = (a,b) and v = (c,d), the coordinates a, b, c, and d are all real numbers. The result of the 

vector addition is u + v = (a+b, c+d). The result of v + u is (b+a, d+c), which is the same pair of coordinates since 

order doesn’t matter when adding real numbers. Visually we can see this by adding an example pair of vectors tip-to-

tail. 

 

Question_6 

[Solution] 

We can measure each of the vector sums by placing the vectors tip-to-tail: 

 

Inspecting the results, we can see that v+u is the shortest vector (u and v are in nearly opposite directions and come 

close to “cancelling each other out”). The longest vector is v+w. 

 

Question_7 

[Solution] 

We can find the vector sum using the add function we built. Then to draw them tip-to-tail, we draw arrows from the 

origin to each point, and from each point to the vector sum (3,0,4). Like the 2D Arrow object, Arrow3D takes the “tip” 

vector of the arrow first, and then optionally the “tail” vector if it is not the origin. 

 



PAL WORKSHOP_ANSWER 

Question_8 

[Solution] 

A(B(e1)) is A applied to B(e1) = (0,0,1) = e3. We already know A(e3) = (0,1,1) so B(A(e1)) = (0,1,1). A(B(e2)) is A 

applied to B(e2) = (2,1,0). This is a linear combination of A(e1), A(e2), and A(e3) with scalars (2,1,0): 2 · (1,1,1) + 

1 · (1,0,-1) + 0 · (0,1,1) = (3,2,1). Finally, A(B(e3)) is A applied to B(e3) = (-1,0,-1). This is the linear combination -

1·(1,1,1) + 0 · (1,0,-1) + -1 · (0,1,1) = (-1,-2,-2). Note that now we know the result of the composition of A and B for 

all of the standard basis vectors, so we can calculate A(B(v)) for any vector v. 

 

Question_9 

[Solution] 

 

 

Question_10 

[Solution] 

‘b’, This is a 3x5 matrix, since it has three rows and five columns. 

 

Question_11 

[Solution] 

A) This product of a 2x2 matrix and a 4x4 matrix is not valid; the first matrix has two columns but the second matrix 

has four rows.  

B) This product of a 2x4 matrix and a 4x2 matrix is valid; the four columns of the first matrix match the four rows of 

the second matrix. The result is a 2x2 matrix.  

C) This product of a 3x1 matrix and a 1x8 matrix is valid; the single column of the first matrix matches the single row 

of the second. The result is a 3x8 matrix.  

D) This product of a 3x3 matrix and a 2x3 matrix is not valid; the three columns of the first matrix do not match the 

two rows of the second.  

 

Question_12 

[Solution] 

One possibility is to replace v = (-1,3) with a scalar multiple of itself, like (2, -6). The points of the form (2,2)+t·(- 1,3) 

agree with the points (2,2)+s·(2,-6) when t = -2·s. You can also replace u with any point on the line. Since (2,2) + 1·(-

1,3) = (1,5) is on the line, (1,5) + t·(2,-6) is a valid equation for the same line as well. 
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Question_13 

 
 

Question_14 

 
 

Question_15 
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Question_16 

 
 

 

 

 


