
TUTORIAL 2
PRIMITIVES AND PROJECTIONS IN 2D

THEORY

(a) What do you need to know about a line in order to write its parametric form?

(b) Given the direction v̂ of a line, can you write its parametric form? If yes, write it. If not, what else do you need?

(c) Write down a general line in the slope-intercept form. What is the meaning of every term?

(d) Given a segment of length l and direction v̂ , can you determine the length t of its projection on the x-axis? If yes, write it. If not,
what else do you need?

(e) Write the formula of a circle and of an ellipse. Show that the ellipse is a more general form of a circle.

EXERCISE 1 - CIRCLES

Given a circle in R2 with radius r = 4 and center c = (5,1):

(a) What is the implicit representation of the circle?

(b) What is the parametric representation of the circle? (i.e. with the circular co-ordinate system)

(c) Shooting a ray from the origin in the direction ~v =
[

1
1

]
, where does it intersect the circle?

(d) Represent your answer of (c) in the parametric co-ordinate for the circle.

EXERCISE 2 - LINES

Given a line in R2 that goes through two points (-4,1) and (2,2):

(a) What is the length of this line segment?

(b) What is the parametric representation of this line?

(c) Determine the unit vector normal to the line.

(d) Write the slope-intercept form and implicit form for this line.

EXERCISE 3 - LINES

A ray is shot along the vector

[
1/5
3/5

]
from point (−1,3), yielding a line L:

(a) Find the equation of the line L in all forms (parametric, slope-intecept and implicit).

(b) What the unit vector normal to this line?

(c) Find the equation of the line perpendicular to L at (2,12).

EXERCISE 4 - LINES AND PROJECTIONS

A line L goes through two points P1 = (1,5) and P2 = (3,7).

(a) Find the equation of the line L in all forms (parametric, slope-intecept and implicit).

(b) Find the equation of the line L’, parallel to line L and passing through the origin, in all forms (parametric, slope-intecept and
implicit).

(c) What is the length of the line segment between the two points (1,5) and (3,7) on line L?

(d) What is the length of the projection of the line segment on the x-axis? And on the y-axis?

(e) At point Q = (2,9) we put a spotlight shining towards the x-axis: what is the lenght of the shadow of the line segment between
P1 and P2 on the x-axis?



EXERCISE 5 - CIRCLES, PROJECTIONS AND SHOOTING RAYS

Given a circle C1 in R2 with radius r1 = 5 and center c1 = (4,6):

(a) What is the implicit representation of the circle?

(b) What is the parametric representation of the circle?

(c) A ray is shot from (0,7) along the unit vector v̂ = 1p
10/9

[
1

1/3

]
. Determine the points P1 and P2 where the ray passes through the

circle.

(d) What is the length of the segment P that connects P1 and P2?

(e) What is the length of the parallel projection of P on the x-axis?

EXERCISE 6 - CIRCLES, INTERSECTIONS

Given a circle C2 in R2 with radius r = 2 and center c2 = (3,2):

(a) What is the implicit representation of the circle?

(b) What is the parametric representation of the circle? (i.e. with the circular co-ordinate system)

(c) Find the points of intersection P1 and P2 between this circle and C1, the circle of Exercise 5. This was not shown in class, but
think about it!

(d) What is the length of the segment P that connects P1 and P2?

(e) What is the length of the projection of P on the y-axis?

EXERCISE 7* - CIRCLE

Given the equation
x2 + y2 −4y −5 = 0

(a) Is it a circle or an ellipse? Why?

(b) Write the corresponding implicit form.

(c) Where is the center? If it’s a circle, what is the radius? If it’s an ellipse, what are the lengths of its semi-axes?

EXERCISE 8 - LINES AND PROJECTIONS

A line L goes through two points P1 = (1,8) and P2 = (4,4).

(a) Find the equation of the line L in all forms (parametric, slope-intercept and implicit).

(b) Write the implicit equation of the circle C with center (4,4), and radius equal to the length of the segment between these two
points.

(c) A camera is placed on (0,−4) and a screen is placed on the x-axis. Write the coordinates of the projections of P1 and P2 as the
camera projects them on the screen.

EXERCISE 9 - CIRCLES AND INTERSECATIONS

Given a circle C3 with center c = (1,3) and radius 2.

(a) Write down the implicit and parametric representations of the circle.

(b) What’s the maximum radius that a circle C4 centered on the origin can have without intersecating C3?

(c) If C4 (still centered on the origin) passes through the center of C3, what is its radius? Write down its implicit representation.

(d) Compute the coordinates of the points of intersection between C3 and C4.
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