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Test 3

This test is graded out of 4§ marks. No books, notes, graphing calculators or cell phones are allowed. You must show all your work, the
correct answer is worth 1 mark the remaining marks are given for the work. If you need more space for your answer use the back of the

page.
Question 1. Given

o (=3,-2,—1)

A (,yz) = (2+1,1-%31) teR
L (xyy2) = (26,-341,2+21) reR
@ x+2y+3z = 10
Py =Bx-29+z = 21

a. (3 marks) Find an equation for the line parallel to both &) and &% containing 7.

b. (4 marks) Are .&, and % skew lines?
¢. (3 marks) Are %5 and 37, parallel, perpendicular, or neither? Do they intersect? If so find the point( %f intersection.

@) 5 senwies (P[50 L 2] = e )
| 5 >

2 A+td

3 % (Xlgfz) (‘SJtl'_t)f't {g)*'g{},ﬁfzj}

i

!

b):i H‘R: ‘61;;6{, ;?Kd: wheve df:(’z‘1;3) ang oh = (2, ,2).
i <

' 7 =2$ D+& 3=-3+35
Does i. and i,, mf‘i”f""t ' ffgz--ﬁg S =&

B 3t = Ar2s sob mbo (O
2+t =20
y - &
S1mie t -
‘c’ i] OlVfé of& ave ;40; ¢Kew i oy 5;2,’6=1 ,hto @
tlmcy m#{%‘&t 3(2) Z 2 y202)
¢ =6

& 73 oé i) and P:. mhyge&t,

c) , ,T .
‘L; svb i: ““t’ iga.
g
1 ! -3 (1{-)“2(-3%)%14-2{: ‘—'2.‘
: “6t=13
YA— t =43
6
V) f\'; =~C*0 o }00;"\{7 ot mtf%ff—f';"“
3" - "-1 ! L 3 el foed
?-— 6 3' 1 s iL\H‘fz (X,V'Z):(l(.ég}".s ’_{;,2*1[4?&))
dz Cl;ixl) :(Wi?% . w7)
ﬁ:}!l(cl :o i;xjpz_ ;%)‘gi:ﬁJ,



Question 2.(4 marks) Show that if i,V € R” then proj; (¥ — proj; (V) = 0. Give a geometrical interpretation of the result.
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Question 3. (4 marks) Find all value(s) of y for which the parallelepiped generated by the vectors (1,,3), (2,1,3) and (—
a volume of 13.
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Question 4. Given the following system

X +2:=0
x+z=1 . vé s ofe i
socrated homocgento -
y+z=1 ot ; 7 y+z o
a. (2 marks) Express a general solution of this system as a particular solution of the system plus a general solution of the associated
homogeneous system.
b. (2 marks) Give a geometric interpretation of the result of part a. Discuss the general solution geometrically with respect to the
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associated homogeneous system.
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Question 5.‘ (5 marks) Given that i, ¥, and w are three linearly independent vectors in R”. For which value(s) of & will the vectors
i + 27, ¥+ 3w and kii + w be linearly dependent?
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Question§. Let V = {A | A € #32 and det(A) # 0} with the following operations:
A+B=ABand kA = KA

That is, vector addition is matrix multiplication and scalar multiplication is the rgg viar scalav mUltf/Ql ‘ Gwﬁ 104
a. (2 marks) Does V satisfy closure under vector addition? Justify.
b. (2 marks) Does V contain a zero vector? If so find it. Justify.
¢. (2 marks) Does V containfan additive inverse for all of its vectors? Justify.

d. (2 marks) Does V satisfy closure under scalar multiplication? Justify.
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Question§. (5 marks) Given the following two subspace of R*: W, = {x | x € R and Ajx = 0} and Wh = {x|x € R and Ayx = 0}
where

1 2 3 5 7 9
Aj=14 5 6|,A=|-5 -7 -9

-3 -3 -3 10 14 18

Determine whether the two subspace are equal or a subspace is contained in the other. Hlmz ! Fer g@al;\ sob sfasé e
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Bonus Question.(5 marks)

For n real-valued functions fi,..., f;, which are n — 1 times differentiable on an interval 1, the Wronskian W (f1,..., fu) as a function on
1 1s defined by
fi(x) L) e fulx)
fi(®) L) )
Wi f)@=| T ser

.](n»l)(x) f:§n~ 1) (x) . ﬁglh])(.f)

Theorem: If the n real-valued functions fi,..., f,, which are n— | times differentiable on an interval /, and the Wronskian of these

functions is not identically zero on 7, then these functions form a linearly independent set of vectors on I.

Determine whether the set { l, e{, a,y;ﬁay‘ ¥} 1s linearly independent gy )R*
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