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(a) Attempt all. 

(b) All parts of a particular question should be answered together. 

(c) Credits will be given for neat and to-the-point answering. 

Time: 2 hours. 

1. (a) Find the number of pixels of the the digital straight line segment connecting (0, 0) and (1007, 37). 
Also find the maximum number of pixels among them, which are on the same horizontal line. 

(b) Give examples (with figures), one for each case (if exists), of 3D objects (with planar faces 
and straight edges only) having (i) never a vanishing point; (ii) at most one vanishing point; 
(iii) at most two vanishing points; (iv) at most three vanishing points; (v) at most six vanishing 
points. 

(c) Find the length of the projected segment of a straight line segment ab, as seen by a viewer at 
(0, 0, 10), where a= (20, 10, -10), b = (10, 20, -20). 

(d) Find the maximum number of vertices in a DCEL having m face records. (4 X 5 = 20) 

2. Explain the role of 1st and 2nd order differences in circle drawing algorithm. Hence obtain the 
coordinates of digital points (i.e., pixels) with y = 10, 9, 8 for a digital circle centered at (0, 0) and 
with radius r = 10. (1 0) 

3. A square of length 50 units has its face parallel to xy-plane, edges parallel to x- and y-axes, and 
center at (100, 100, -100). Compute the coordinates of its vanishing point(s), if any, when the 
viewer/camera is located at ( -100,-100, 100). (10) 

4. Suggest an efficient algorithm to fill a 2D convex polygon, which is specified as an ordered sequence 
of vertices with integer coordinates. [A polygon is convex if and only if each of its interior angles 
measures less than 180°.] (10) 




