CPSC 4700/5700 (Computer Graphics) Final
   
   Name:                                                                                ___   
June 8, 2026

.                                                                   


   Score:                                          _ (out of 100)
Please be legible 😊


                 

   (there are 20 questions each worth 5 points)   
1. Match the concept with the technique:
	Concept
	Answer
	Technique

	Sampling Theorem
	F
	a) z-buffer

	Euler Formula
	C
	b) Phong shading

	Surface Visibility
	A
	c) quaternion

	Linear Transformation
	G
	d) displacement-mapping

	Highlights
	B
	e) dot-product

	Realistic Silhouette
	D
	f) mipmap

	Lambert’s Law
	E
	g) 4x4 matrix


	2.   Bézier rhymes with

a) beer

b) bear

c) bar

d) bay
	SIGGRAPH rhymes with

a) sea-calf

b) pig-laugh
c) sigh-cough
d) Seahawks


	

	3. a) who is this? John Warnock
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	      b) what file format did he invent? PDF (PostScript)

	

	      c) what company did he start? Adobe
	


4. GLSL stands for ____ Graphics Library Shading Language ________________

	5. What are the points of light? How can they be represented?

Four lights consitute a reference frame that can be represented by a 4x4 matrix
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6. Label below each picture from the list a) through r) - most pictures need just one label, but could be more
	a) faceted
	j) subdivision surface

	b) non-manifold surface
	k) bump-mapped

	c) 3D texture
	l) first computer animation

	d) implicit surface
	m) radiosity meshing

	e) smooth
	n) displacement mapping

	f) particle systems
	o) mip-map

	g) texture-mapped
	p) opacity-mapped

	h) volume visualization
	q) sub-surface scattering

	i) curved shadows
	r) distributed ray-tracing

	[image: image3.png]



	[image: image4.png]



	[image: image5.png]



	[image: image6.png]




	A
	E
	K
	E/K/G
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	E/G
	G/K
	G/K/N
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	O
	F
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7. The DeCasteljau curve construction (circle true or false for each)
a) can derive cubic, parametric equations in x, y, and z that define a curve: true or false?
b) can determine a point anywhere on the curve: true or false?
c) does not produce the same curve as defined by Bézier: true or false?
d) has 16 control points: true or false?
8. Given a Bézier patch B(s, t), what is Bs'(t) × Bt'(s)? _____  the surface normal at (s,t)  ______ 

9. The borders of a Bézier patch are Bézier curves: true or false?
10. Which is true of the cubic Bézier curve? (circle all that are correct)
a) position, tangency, and acceleration can be computed analytically
b) it cannot contain an inflection point

c) it is contained within the convex hull of its control points
d) its most frequent application is font design and representation
e) all of above
f) none of above

11. Why is displacement mapping usually at a lower resolution than bump mapping?
Access of bump map (via GLSL texture subroutine) works the same regardless of map resolution.

Displacement mapping is based on tessellation, however, which means that increasing resolution increases number of vertex evaluations and number of triangles rasterized, that is, dramatically increasing computational demand
12. If B is a point, V is a vector, and t ϵ (−∞, ∞), what does B+tV represent? 
Actually, test has small error

t was supposed to range 0 to infinity, meaning answer is “a ray”

But with t ranging -infinity to +infinity, the answer is “a line”
13. Multi-sample anti-aliasing involves increased resolution in the _____ stencil/z buffer ____ and reduces the artifact of ____ staircasing _______. 
14. Concerning the tessellation shader

a) it can render a Bézier patch without the need for a vertex buffer: true or false?

b) why does it support inner and outer resolutions and why is the outer resolution critical? 
The outer resolution is for the shared border with an adjacent patch; the resolution must be the same for bordering patches otherwise cracks can occur
15. A matrix can


a) represent solid body transformations: true or false?
b) represent perspective: true or false?
c) represent a reference frame: true or false?
d) represent the basis functions for the Bezier curve: true or false?
e) be applied to point coordinates and to texture coordinates: true or false?
16. In the following list of advanced graphics techniques, cross out the ones that are nonsense

Radiosity, ambidexterous staircasing, rendering equation, subsurface scattering, shadows, 3D texture, distributed ray-tracing, jello equation, volume rendering, variable speed arcball, particle rendering, bi-quadratic rasterization
17. For each row, name/explain the technique to prevent artifact visible in 1st image from appearing in 2nd:
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	Z-fighting artifact at left is eliminated by one-pass method using the geometry shader
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	As longitude/lattitude quads move towards pole the become trapezoidal and splitting each quad into separately rendered triangles greatly favors one of the triangles; this is eliminated by using the geometry shader to provide additional information to the pixel shader so that it can blend contribution of all four quad vertices
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	At left is severe aliasing; it is eliminated at right by use of mipmap

	 [image: image30.png]



	    [image: image31.png]



	Another quad-splitting problem, this time artifact at left shows discontinuity in the surface normals; this is eliminated at right by averaging normals from all four quad vertices
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	At left interpolation of Euler angles causes wobble in rotation; at right use of quaternions eliminates the wobble


	18. GLSL has a smoothStep function defined
         as 3t2-2t3 for t ϵ [0,1].
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It is 0 for t = 0 and 1 for t = 1. Its derivative is 6t-6t2. What is the derivative for t = 0 and for t = 1, and how do those values relate to a principle of animation?
The derivative for t = 0 and t = 1 is 0, which means the change from the function at t = 0 begins slowly and at t = 1 ends slowly; this is an example of the “slow in slow out” animation principle.
19. The geometry shader

a) can create additional geometric primitives: true or false?
b) allows triangle outlines shaded with high quality: true or false?
c) can send additional information to the pixel shader: true or false?
d) can replace the function of the pixel shader: true or false?

e) can replace the function of the vertex shader: true or false?
20. For each of the five diagrams below, match it with a description.
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1) perspective space

2) world space

3) screen space

4) GLFW space
5) anti-alias space

6) Euler space

7) object space

8) inter-matrix space
9) 4D space



10) eye space

11) GLSL space
