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ALCCS – NEW SCHEME 

 

Code: CT72 Subject: COMPUTER GRAPHICS  

Time: 3 Hours                                                                                             Max. Marks: 100  

 

NOTE:   

• Question 1 is compulsory and carries 28 marks. Answer any FOUR questions from 

the rest.  Marks are indicated against each question. 

• Parts of a question should be answered at the same place. 
 

 

Q.1   a. For given points A,B,C,D,E write OpenGL commands to draw the polygon 

connecting AB,BC,CD and DE. 

   

  b. Find transformation matrix to represent 60
0
 clockwise rotation of   points A(a,b) 

and point K(c,d) about the point C(e,f). 

  

  c. Given one set of control points P,Q,R,S and another set of control points A,B,C,D, 

it is required to draw two cubic Bezier curves. Specify the  conditions that would 

be necessary to ensure  

   (i)  That the two curves join.    

   (ii) That the two curves join smoothly. 

 

  d. What do you understand by vanishing points?  Indicate how do you calculate the 

vanishing point when viewing a 3D object. 

    

  e. A light source of intensity 25 units  is throwing light on a flat object at distance D. 

The ray makes an angle of  30
o 

 with the normal to the surface. Write an expression 

for the diffuse reflection from the object. Define any constants that appear in your 

expression. 

  

  f. What do you understand by an axonometric view in computer graphics? Indicate, 

very briefly, how do you generate such a view on the screen. 

 

  g. What is the main advantage of the Mid-point subdivision method of line clipping? 

Indicate briefly how a line gets clipped against an edge using this algorithm. (7×4) 

 

 Q.2 a. Develop the Bresenham circle generation algorithm to draw an arc of circle, whose 

centre is lying at the origin and radius is R. The arc should start from the y axis, 

and continue till it meets the line making an angle of 135
o
 with the x-axis (line 

passing through the origin and the point (–1, 1)). (10) 

 

  b. Describe the scan line seed fill algorithm to generate solid area on the screen. (8)    

 

 Q.3 a. Use Cyrus Beck algorithm to determine the portion of line between P1(50,50) and 

P2(80,35) that gets clipped by the window K(20,0), L(60,0), M(60,40), N( 20,40), 

T(0,20). Make the complete Cyrus Beck table and show all calculations. (10) 

 

  b. Explain the Gouraud surface rendering method for displaying an object. (8) 
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 Q.4 a. How solid can be generated using sweep techniques? Illustrate it by constructing a 

cylinder parallel to z axis with base centered at (30,60,0), radius 10, and length 70. 

Also describe steps to construct a solid cone lying on the xz plane with base radius 

30 and cone tip located at (70,30,70).  (10) 

 

  b. Describe the 4 tests used to determine if two surfaces S and R need not be ordered 

when carrying out the depth sorting method (Painters algorithm). (8) 

   

 Q.5 a. A mirror is passing through the z-axis of a 3D coordinate system, such that it is 

passing through the origin and inclined at 45
o
 with the x-axis. Determine the 

transformation matrix to obtain reflection of an object lying on the xz plane. Find 

the reflection of points D( 80,10,40) and H(100,10,40). (8)  

 

  b. Write the parametric form of a Bezier curve given 5 control points P1, 

P2,P3,P4,P5. Show that the last point of the curve lies at P5. (10) 

 

 Q.6 a. How accelerations is simulated for creating cartoon animation. (6) 

 

  b. A portion of a road is lying on the 3D coordinate system shown in Fig.1. Let the 

two ends of the road be located at A(–50, 0, 0),  B( 50, 0, 0), and the other two 

ends located at C(50,0, –100 ), D(–50, 0, –100). 

 

 

 

 

 

 

 

 

 

 

 

 

   (i)    Find the transformation matrix to generate a perspective view, with the centre 

of projection at T(0, 0, 25) and looking towards the negative z axis. Calculate the 

transformed  coordinates of A, B, C, D as viewed from the point T. (4) 

   (ii)   What happens when the road is longer with new coordinates of C and D as 

C(50,0, –1000 ),   D(–50, 0, –1000).  (4) 

   (iii)   What happens to the projected points if the road were infinitely long? (4)   

 

 Q.7 a. 4 control points P1(12,40), P2(30,60), P3(60,50), P4(102,40) have been specified 

for  a periodic cubic B-spline curve.  The characteristic basis matrix M for a 

periodic cubic B-spline curve is given by  

   ( 1/6)  – 1 3       – 3 1 

    3 – 6 3 0 

    – 3 0 3 0 

    1 4 1 0  
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   (i)   Calculate the positions of the first point and the last point on the curve. (4) 

   (ii)  What is the starting slope of the curve? (4) 

   (iii)  Given another control point P5(120,80), show that the starting point of the B-

spline curve corresponding to control points P2, P3, P4, P5 is same as the last point 

of the first curve.    (2)  

 

  b. Describe a scan line polygon fill algorithm. How coherence methods is used to 

simplify filling by using incremental calculations. (8) 

  


