B481
Test 1

Name _____________________________   __/85





Secret Password _____________________________
(10) True/False
1. _T_ Ry(-(y) Rx((x) = -Ry((y)Rx((x).

2. _T_ S((x, (y,(z) S(1/(x, 1/(y,1/(z) = S(1/(x, 1/(y,1/(z) S((x, (y,(z) = I
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_F_ Ry((y) S((x, (y,(z) = S((x, (y,(z) Ry((y).
4. _F_ T-1 ((x, (y, (z) Ry((y) = Ry((y) T(-(x, -(y, -(z)

5. _T_ Rx-1((x) Ry((y) I Ry-1((y) Rx((x) = I
6. _T_ T((x, (y, (z)T((z, (y, (x) = T(2(x, 2(y, 2(z)

7. _F_ Drawing the above vertices in order: 0,1,2,3, defines an outward face.
8. _F_ The cross-product of two vectors yields a third vector midway between both. 
9. _F_ Vertex (1,1,1) is a fixed point of a 45◦ rotation about the z-axis.
10. _T_ OpenGL glRotatef(45, 0,0,3) result is the same as glRotatef(45,0,0,11).

11. (10)


a. Give the transformation matrix and resulting vertex of the OpenGL below. 

Note that: sine 90◦ = 1 and cosine 90◦ = 0

glRotatef(90, 0, 0,1);

[image: image32.jpg]/s




b. Show that the vertex is or is not a fixed point of the above rotation.
glVertex3f(1, 2, 3);
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Not a fixed point.
12. (10) The function cube() draws a 2x2x2 unit cube centered at the origin and aligned with the axis’s. Precisely specify the cube’s center location after each of the following using transformation matrices:
a. glScalef(2, 2, 2);


b. glTranslatef( 1, 2, 3);



glTranslatef(1, 2, 3);


    glScalef(2, 2, 2);

cube();




    cube();

a. 
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b. 
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13. (15) Implement a single OpenGL display function for the following. Assume function cube() draws a 2x2x2 unit cube centered at the origin and aligned with the axis’s. Use OpenGL transformations, cube(), and any other necessary statements.
a. A cube centered at (0, 0, 0) and incrementally rotated 10 degrees about the x-axis each time the display function is invoked.
b. A cube centered at (0, 3, 0) and incrementally rotated 7 degrees about the z-axis each time the display function is invoked.
GLfloat xr=0.0, zr=0.0;

void display() {

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

glMatrixMode(GL_MODELVIEW);

glLoadIdentity();
glRotatef(xr,1,0,0);

cube();

glRotatef(-xr,1,0,0);

xr=xr+10.0;

if(xr>360.0) xr=xr-360.0;

glMatrixMode(GL_MODELVIEW);

glLoadIdentity();
glRotatef(zr,0,0,1);

glTranslatef(0,3,0);

cube();
zr=zr+7.0;

if(zr>360.0) zr=zr-360.0;


glFlush();
}

14. (15) 
a. Use the matrix below to transform these 4 vertices: 




(-1,-1,1), (-1,1,-1), (1,1,1), (1,-1,-1)




[image: image13.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

0001

0000

0302

1004










[image: image14.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

->
[image: image15.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

0

1

3

   
[image: image16.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

->
[image: image17.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

5

3

   
[image: image18.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

1

1

1

->
[image: image19.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

1

0

5

5

   
[image: image20.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

1

1

1

1

->
[image: image21.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

1

0

1

5


b. Give the OpenGL necessary to perform the transformation.

glTranslatef(4,2,0);

glScalef(1,3,0);
[image: image31.png]



c. Accurately show the results of connecting the transformed vertices. 


Note that each square is one unit.


15. (15) Give the transformations and values necessary for a -60° rotation about the vector passing through the points (1, 2, 3) and (7, 4, 6). Your answer should be in the form of Questions 1-6 with appropriate values. Show hand calculations and leave answers in non-decimal number representation, for example: 
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16. (10) Give the OpenGL to produce the same results as the following:
T(1,-2,3) Rx(-
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glTranslatef(1,-2,3);
glRotatef(-acos(1/5.0)*180/pi,1,0,0);

glRotatef(-acos(5/9.0)*180/pi,0,1,0);

glRotatef(10,0,0,1);

glRotatef(acos(5/9.0)*180/pi,0,1,0);

glRotatef(acos(1/5.0)*180/pi,1,0,0);

glTranslatef(-1,2,-3);
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