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Exercise Sheet 2

Exercise 2.1

Consider the following points in 3D space

1 0 -1
PP=1|0 PR=[1 Ps={ -3
2 1 2
and show that they form scalene triangle (i.e., a triangle in which no two sides have the séngth).

Exercise 2.2

The laws of vector algebra in Item 19 do not mention subtoactif vectors. The reason is that we can define subtraction

with the help of scalar multiplication:

v—w 2 g (-1).w

(a) Draw a diagram of — W in the style of Box 23.

(b) Using only the laws listed in Item 19, prove the followindes about vector subtraction:

(i) v—v=0 1 point
(i) s (V—W)=s-V—s-W 2 points

Exercise 2.3

(&) Show that the following two lines in 3D intersect and cantgpthe point of intersection.

0 1 5 -2
X = 0|+s| 2 Y= -4 ]+t 3 -2 oints

(b) On the other hand, the following two lines in 3D dot intersect. Prove this bgttempting to compute the point of
intersection.

1 1 2 -2
X=| 0]+s|2 Y=| 4]+t | 1 :
(_1) (1) (_3) ( 1)

(3 (1) ()

define a plan& in 3D. Give its parametric representation. 2 points|

Exercise 2.4

(&) The points

(b) Letl be the line given by

Compute its point of intersection with the plaBe

Total points: 15
— over —



Stretcher Exercise 2

(You can earn twdoonus points by answering this question. Send your solution via emaédtly toO. K. Kl i nke@s.
bham ac. uk.)

The following two expressions define two lines in 3D:

-1 1 0 1
X=| -4|+s|(1 Y=|3 |+t | -1
4 0 1 2

Find the shortest distance between them.



