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Which of the following statements are true?
A set {u,v,w} of vectors is linearly independent iff for scalars a,b,c € R, au + bv + cw = 0

impliesa =b=c=0. TRUE

A set {u,v,w} of vectors is linearly independent iff for scalars a,b,c € R, au +bv + cw = 0

whena=b=c=0.
FALSE
A set {u,v,w} of vectors is linearly independent iff u is not a linear combination of v and w.
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3. Which two of the following statements are true?
I. The span of two distinct vectors u and v in R3 is a plane through the origin.
IT. The span of a single vector v in R? is a line.

III. A set of vectors {u,v,w} C X spans a vector space X if every x € X is a linear combination
of v and w.

IV. Any spanning set for R? contains at least two elements.
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4. Letv=(0,1,1) and U = {u € R? | proj, u = 0}

@a) Show that if u = (z,y, z) € R3, then proj, u = -y-;—f(o, 1,1)
b) F{ind a Cartesian equation for U, i.e., find a, b, c,d € R such that

| Qf?’;*’; U={(z,y,2) € R | az + by + cz = d},

/ ’é Give a complete geometric descriptiqn of U. =«
| c) Is U a subspace of R3? é + “é
52 d) Find a spanning set for U. [ + /
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4. Let v=(0,1,-1) and U = {u € R? | proj, u = 0}

)z“ }’a) Show that if u = (z,y, 2) € R3, then proj, u = g—:-2“—-%(0, 1,-1)

—

@%b) Find a Cartesian equation for U, i.e., find a,b,c,d € R such that

| ;o0
U={(z,y,2) € R | ax + by + cz = d}, @ 'f*@ij
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Give a complete geometric description of U. 6; -2 K
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5. Let F(R) = {f | f: R — R} be the vector space of real-valued functions defined on R.
Recall that the zero of F(R) is the function that has the value 0 for all z € R.
Define three functions in F(R) by

flz)=1+z,
g(z) =  + 22,
h(z) = z + 2% + 23,

and let W = span{f, g, h}.

) Show, using the definition of linear independence, that {f, g,k } is linearly independent.

""\*?:JN

2b) If j(z) =1 — 2?2 + 23 show that j € W.

j%c) Is W = span{f, g, h,j}? Explain your answer.
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6. State whether the following are true (always), or may be false, in the box after the statement.
You must justify your answer: if true, explain why, if not, give an example to show it is false.

N
( 77?) If V' is a vector space with u,v,w in V, and {u,v,w} is linearly independent, then {u,v} is

also linearly independent.
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&%b) If W is a vector space with u,v,w in W, and {u,v, w} spans W, then {u,v} also spans W.
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7. [Bonus] Suppose that u,v, w are non-zero vectors in R* such that u-v = u-w =v-w = 0.
Prove that {u,v,w} is linearly independent.
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