Prep Course Mathematics Winter term 2022/23

Analytic geometry and matrices

1. cos(#) {a.b) IR 9~ 98.2°

= Tal b = ViT-vis
2 6 11
2. a) ) x | 11 | :| —6 =221
-1 0 -8
—4 7 5
b) 1 x| -3 '— ' 15 =95V11
1 2 5
1 1 -1
3. a) F= 4 1 +X|-5|+pl-1 A peR
2 2 0
1 —1 2
b) A vector orthogonal to E'is | =5 | x [ =1 | = | =2 |. A parameter repre-
2 0 —6
sentation of g is thus
1 2
g= 4 1 +X-| -2 AeR
-2 —6
x
4. a) A point V (with location vector v.= [y |) lies in F if and only if the
z

connecting vector from P to V, i.e. the vector v — p, lies in F - that is it is
orthogonal to the normal vector u. A normal form and coordinate form of
the plane F is therefore

E:{VGR3:<u,v—p>:O}

{v€R3:<u,v> :<u7p)}

T
{ Y €R3:m+2y+z:2}.
z

b) A normal vector of F is

-1 1 2
0 2 -2
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Hence a normal form is:

0 2
E = VER3:<V— 21,1 2 >:
0 -2
By substituting the location vector p of P we obtain
0 2 -1 2
<p— 20,1 2 >:< 4 1,1 2 >7é0.
0 -2 1 -2

So P does not lie in the plane E. To calculate the distance between P and
E, we first note that

0y , /1
E={veR®: (v-|[2],—=| 1 =
< o/ V3\_1 >

is a Hesse normal form of E. Hence the distance is

) (o) (] =
S o))/

5. a) a=1;=1 C)O‘:é;ﬁzg
b) a=-1;8=1 d) a=2;=1

6. Solving the matrix with Gaussian elimination:

I 1 4 3 | 58
II 3 2 1 | 40
IIT 55 a | 81
I 1 4 3 | 58
IT—3I:1V 0 -10 -8 | —134
II1—51:V 0 —15 a—15 | —209
I 14 3 | B8
0,51V 05 4 | 67
V+1,5IV:VI 00 a—3 | -8

From the last line can be inferred that a = 3 results in a contradiction. Moreover,
we can solve the system of equations for any a # 3, so there would always be a
definite solution.
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7.
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