Elements of Linear Algebra Week 2 Exercises

Week 2: Elementary Analytical Geometry
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What is the angle (in radian, i.e., where 360° corresponds to 27) between the vectors
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How long is the vector (1,1,...,1) in 16 dimensions?
(a) Length =
(b) Length =
(c) Length = 16
(d) Length = 32
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(a) 1 x 71 < |l
u-v

b f) = ——

(b) <ost) = ey

(c) |7 — o = |al? — 24| cos(®) + |1

(@) @+ < | + |7
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Let x,y, z be such that © + y + z = 0. Define u = (z,y, 2) and v = (2, z,y). What
U

is the value of /
|ullv|

—2? +yz
2y’ 4 (v —y)?
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6. MULTI
A line is given by 77 = )\c?+g, with @ = (1, —1,4) and b= (4,5,6), while the equation
of a plane is given by —2z + 2y + z = 17. What are the coordinates of the point P
where the line and plane intersect?

(a) The line and the plane intersect infinitely many times
(b) P=(3,3,17)
(¢) The line and the plane do not intersect
(d) P=(-1,4,7)
7
t
What is the equation of the hyperplane, given by :; = po + ad + 66—1— ~¢ with
z
1 1 0 0
|01 - |0 » |1 - |0
0 — Ova_ Oub_ Ouc_ 1»04757’Y€R
0 1 1 1
(@) t+z—y—z—1=
b) t+z—y+z—1=
(¢c) t—ax—y—2+1=0
d) t—x—y+2z+1=0

3
Find the cross product @ x ¢ of @ = (3,2, —1), v = (1, 1,0)

(a) (—1,—1,5)
(b) (—6,—4,2)
(C) <17_171>
(d) <6’_472>

9. ] &)

Find the unit vector along the direction of the cross product uxv of @ = (7,—1,3), U

(2,0,—2).

(a) ﬁ(-z,—m,m
(b) ﬁ<2,20,2>

(©) \/%(2,20, %)

(d) ﬁm, ~10,2)



Elements of Linear Algebra Week 2 Exercises

10.
1 if (ijk)=1(123),(231), or (312
Let €, = ¢ —1 if (ijk)=(132),(321), or (213

0 else

Consider @ = (uy, us,u3) and U = (vy, vy, v3). Which of the following is equivalent
to the kth component of 4 x ¥

3
(a) [ x Tk = €jnt; v
i,j=1
3
(b) [ x Tx = ) €ijuluiv; + vi ;)
ij=1
3
() [0 x e =Y emluiv; — viwy)
ij=1
3
(d) [ﬁ X 17]19 = Z €i5kV; Uj
i,j=1

Total of marks: 10



