

B481
Test 2

Name _______Key____________________   __/90
1. (15) True or False – Use the following figures. 
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a. _T_ Assuming p=(x,y,z) is a point on the surface of a sphere, a normal to the sphere passes through point p. 
b. _F_ A single triangle has one normal.

c. _F_ The reflection angle is determined completely by the surface normal.

d. _T_ Phong model specular reflection to viewer is greatest when vectors v=n=l.

e. _T_ Phong model specular reflection to viewer is greatest when the angle between vectors v and r is 0.

f. _F_ OpenGL color reflected to viewer is determined completely by the material.

g. _T_ OpenGL determines shading for each visible pixel.
h. _F_ Light position is not affected by model-view transformations. Only specular lighting rotation is unaffected, see: http://gregs-blog.com/2007/12/21/theres-nothing-wrong-with-opengls-specular-lighting/
i. _F_ Textured objects are not affected by model-view transformations.

j. _F_ An object can be shaded or textured but not both.

k. _T_ Gourand shading calculates the normals for each vertex.

l. _T_ The vertices of a triangle are sufficient to define a normal.
m. _F_ For OpenGL shading, an oblique object on vector l between a light source and point p on another surface, reduces light intensity at point p.

n. _T_The vertices of a triangle are always coplanar.

o. _T_ Gourand shading calculates a shared vertex normal as the average of adjacent polygon normals.
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(21) Texturing

a. In class we mapped the texture of (a) to the ¼ cylindrical surface in (b) where:

u=(


v=z


0 ( ( ( (/2

 0 ( z ( 1

for the parametric representation in the Cartesian reference frame:



x = r cos u

y = r sin u

z = v

Find the inverse mapping for s and t of a ½ cylindrical surface where -1 ( z ( 0
s=(a+b=0
(=0

b=0

s=(a+b=1
(=(

a=1/(
s=(/(
t=za+b=0    z=-1

-a+b=0

t=za+b=1    z=0

b=1 implies a=1

t=z+1
b. Give the OpenGL defining the texture and vertex mappings to apply the currently defined texture to a plane.[image: image6.jpg]


 Only the right 75% of the texture should be used, that is lower-left (1/4,0) to upper-right (1, 1). The plane is defined by object coordinates bottom-left of (-½,0,-½) and upper-right (½,0, ½) 
glBegin(GL_QUADS)

glTexCoord2f(.25,0);

glVertex3f(-.5,0,-.5);

glTexCoord2f(1,0);

glVertex3f(.5, 0,-.5);

glTexCoord2f(1,1);

glVertex3f(.5,0,.5);

glTexCoord2f(.25,1);

glVertex3f(-.5,0,.5);

c. Give the linear combinations that define a mapping of the texture to the plane defined in b. above. Show work.
s =xa+b=1/4
x=-1/2
-1/2a+b=1/4
s =xa+b=1
x=1/2

1/2a+b=1








2b=5/4

b=5/8








1/2a+5/8=1

1/2a=3/8
a=3/4
s=3/4x+5/8

t =az+b=0

z=-1/2
-1/2a+b=0
t =az+b=1

z=1/2

  1/2a+b=1








 2b=1

b=1/2










1/2a+1/2=1

a=1
t=z+1/2
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(24) Assume function cube() renders a 2x2x2 cube is xyz axis aligned, centered at the origin, depth testing enabled  and culling is disabled (i.e. inside and outside faces are displayed). 

For each column, match the following code with the answer below that describes the result.
	glMatrixMode(GL_PROJECTION); 

glLoadIdentity();

glFrustum(-1, 1, -1, 1, 1,3);

glMatrixMode(GL_MODELVIEW);

glLoadIdentity();
	glMatrixMode(GL_PROJECTION); 

glLoadIdentity();

glOrtho(-1, 1, -1, 1, -1, 1);

glMatrixMode(GL_MODELVIEW);

glLoadIdentity();

	a.   cube();                                __8___
b.  glTranslatef(0, 0, 0.1);

    cube();
                               __13__
c.  glTranslatef(0, 0, -2);

     cube();
                               __1___
d.  glTranslatef(0, 0, -2.1);

    cube();
                               __1___
e.  glTranslatef(0, 0, -2.1);

     glRotatef( 90, 1, 0, 0 );

     cube();
                               __5___
f.  glTranslatef(0, 0, -0.01);
     glRotatef( 90, 0, 1, 0 );

     cube();
                               __9___
	g.  cube();                                  ___1__
h.  glTranslatef(2, 0, 0.5);

     cube();                                  __13__


i.  glTranslatef(0, 0, -0.1);

     cube();
                                __1___
j.  glTranslatef(0, 0, 0.1);

     cube();
                                __8___
k.  glRotatef( 90, 1, 0, 0 );

     cube();
                                __5___
l. glTranslatef(0, 0, 0.1);
    glRotatef( -90, 1, 0, 0 );

    cube();                                   __11__


Answers

	1. outside/front

 

2. outside/back



3. outside/right



4. outside/left
5. outside/top

6. outside/bottom


	7. inside/front

8. inside/back

 

9. inside/right

10. inside/left
11. inside/top

12. inside/bottom
13. None
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(10) Assume a 2x2x2 cube is xyz axis aligned, centered at the origin and viewer at (5,0,0). Give the rotations and translations necessary to display an isometric view of the cube where point initially at (-1,1,1) is positioned to the origin. It is not necessary to reduce the answers to [image: image9.png]
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degrees or radians. Show work. 
     glTranslatef(-sqrt(3),0,0);


glRotatef(-90, 0,1,0); // x-axis view


glRotatef(-35.26,0,0,1); //z-axis view

glRotatef(135, 0,1,0);    // z-axis view
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5. (15) A cylinder can be defined by the parametric representation in the Cartesian reference frame:



x = r cos u

y = r sin u

z = v
where:
u=(


v=z


0 ( ( ( 2(

 0 ( z ( 1
and:

r=radius of cylinder
Give the OpenGL code to display a cylindrical surface of unit radius. The surface should consist of polygons. Depending upon externally defined OpenGL state, the cylinder may be shaded or not, so include any operations required for shading. 

State the inputs and result(s) of any non-OpenGL high-level operations used, it is not necessary to completely define the operations.
Assume cross product given 3 vertices returns normal. 
void cylinder() {


GLfloat n[3],u,v,x,y,z;


for(u=0; u<=2*3.1415; u+=.1)



for(v=0;v<=1;v+=.1) {




z=v;




GLfloat p0[3]={cos(u),sin(u),z};




GLfloat p1[3]={cos(u+.1),sin(u+.1),z};




GLfloat p2[3]={cos(u+.1),sin(u+.1),z+.1};




GLfloat p3[3]={cos(u),sin(u),z+.1};




cross(p0,p1,p2,n);




glBegin(GL_QUADS);





glNormal3fv(n);





glVertex3fv(p0);





glVertex3fv(p1);





glVertex3fv(p2);





glVertex3fv(p3);




glEnd();



}

}






